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Mpepucnosue

HacToslnas KHMra SBJS€TCS BTOPbIM JOMOJHEHMEM 0a30BOTO CNPaBOYHMKA
«Mukpocxembl A7 OBITOBOM paaMOannapaTypel», BBIUIYIIEHHOTO M3JaTelXbCTBOM
«Panuo m cBa3b» B 1989 r. B Hell comepxaTcs CBeA€HHA O HOBBIX HHTErPajibHBIX
MHMKPOCXEMax, BBIMYCKAEMbIX CEPUHHO OTEYECCTBEHHOM NpPOMBILUIEHHOCTHIO, @ TaKXKe
HEKOTOPHIX JpYTHX MUKpOCXeMaX, KOTOpLIC ObUTH MOJEPHU3MPOBAHLL W HALLIM
IIMPOKOE MpUMeHEeHHe B COBPEMEHHOH ObITOBOI pamuoanmnapatype. ®opma mpeicTas-
JIEHUs CIIPaBOYHOTO MAaTepuajia COOTBETCTBYET NPWHATOW B (a30BOM CrpaBOYHMKE.

CnpaBoYHble CBEICHHS O MHKDOCXEMaX COCTABJCHH HA OCHOBE JAHHBIX, 3aQuK-
CHPOBaRHBIX B TexHudeckux yciosusx (TY} U PyKOBOACTBaX TNO NPHMEHCHHIO H4
OTIENbHBIE THIBI NPHOOPOB, a TakkKe HA OCHOBE [AHHEIX, MOJYHCHHBIX aBTOPAMHU
B XOne NpOBEJCHHA MOMOJHHTEeNbHBIX WCNBITAHMA MM HAKOMJIEHHBIX B Tponecce
pabotel. OcHoBHEIE MapaMeTphl 3apukcHpoBaHbl' B TY ¥ KOHTPOJMPYIOTCH B HpoLecces
TIpOM3BOACTBA, CTPABOYUHLIC CBENEHHS MOJYYeHbl B XOIe KBATMGMKALMOHHBIX H [0-
NOJHUTENbHEIX HCNbITaHuil. B nojapasgenax «fIpemenbHele 3KCILTyaTAUMOHHBIC JaHHBIE»
cOJlepXaTCs CBEJCHUS O IOMYTTUMBIX DeXuMax paboThl MHKPOCXEM, NIpH KOTODBIX
OHJl COXpPaHAIT paboTOCIOCOBHOCTH, HO TPH ITOM 3HAYEHHS OCHOBHBIX IApaMeTpOB
MOIyT HECKOJbLKO OTIMYATHCH OT YKA3aHHBIX B CHPABOYHHKE.

Heobxopumble Uil HOPMANBLHOTO (PYHKIMOHMPOBAHUS MUKPOCXEM BHENIHWE HABec-.
HbIC JJICMCHIbI 1 UX SHAYCHMI UPUBCUCHDL HA [MUOBBIX CXEMAX BK/INOYCHHUA, B KOTOPbIX,
Kak TNpaBujIo, TPOU3BOAATCH H3MEPEHMA UX OCHOBHLIX MNAapaMeTpoB.

BBudy OIpaHMYEHHOTO O00beMa CIPaBOYHMKA OMMCAHWS paboThl  MHUKPOCXEM
M THIOBBIX CXeM BKJIIOYECHHS NPMBOAATCA TONBKO B HEOOXOIAMMBIX CIIy¥asX, HaIpuMep
ULl CTTOKHBIX MHOTOQYHKIMOHANLHLIX HJIM paHee He OnyONUKOBAHHBIX MUKPOCXEM.
Kpome TOro, s CIOXKHBIX MHOTOQYHKIAOHANBHBIX MHKDOCXEM, NPUHIMIHATLHYO
CXeMy KOTOpBIX HEBO3MOXHO NpPHBECTH W3-32 OONLUIMX ee pa3mMepoB, NPHBOIUTCS
YUCJIEHHA! XapaKTepUCTHKa, ONpejesfiolas OOLee YUCIIO MHTerpalbHBIX IEMEHTOB,
BXOASAINMX B COCTaB MHUKPOCXeMBI, KOTOpas B COYETAHHM C (QYHKIHOHANBHOH Cxemol
TO3BOJIAT COCTaBUTh TWpEACTABIEHHE O CTENCHH MHTEIpamuu M TNOTpeSHTENLCKMX
KayecTBaX 3TOH MHUKPOCXEMBI.

ITpu peMOHTE MMIIOPTHON PasMoOaNNapaTypsl WHOTga TpeOyeTcs 3aMeHa BBIIIEIUIMX
3 ctpos mukpocxeM. C JToif wHenbl0 B CHPaBOYHMKE NPUBOIATCH CBeleHUs 00
OTEYECTBEHHBIX MUKPOCXeMax W HX 3apyOexHbix aHajorax. Hapsgy ¢ nojgHbMH
aHa/IOTAMM, KOTOPbIE MOrYT ObITh 3aMeHeHbl 0€3 Kakux-Tu0O M3MEHEHMH CXEMbI
H PeXUMOR e¢ pabOThI, 4 TAKKE HApylIeHUs KaweCTBa paloThl (HyHKUHMOHANLHOTO Y3Na
paauoannapatypel, €CTb OJHOTHINKble TIO (YHKUHOHANLHOMY Ha3HAYEHHMIO aHANoTH,
OT/IMYAKOLIUecs: KOHCTPYKTHBHBIM OQOpPMIIeHWEM H [OKONEBKON BLIBOJOB MNIH 3Hdye-
HASAMM HEKOTOPHIX BTOPOCTENEHHBIX NMAPaMETPOB. 3aMeHa TAKMX MHUKpOCXeM HOTpedyer
COOTBETCTBYIOLIMX U3MEHEHHH W TepeAesok B aNmmdpaType, HAMPUMED IEPETAiKu
BBIBOJIOB, DEryJMPOBKH peXHMa paboTel MHMKPOCXeMbl WJIM 3aMeHbl HEKOTOPBIX
HABECHBIX JJIeMeHTOB. [logO0HBIE MUKPOCXeMbl Ha3bIBAOTCH (DYyHKIMOHAJILHBIMH dHa-
Jnoramu u B [Ipuio)eHNM NOMEYEHbl 3BE3MOYKOH.

CnpaBoYyHMK HC 3aMeHSeT ODHUMATBHBIX NOKYMEHTOB H4 TIOCTaBKY (Macmopros,
TV, ykasanuit 4 pyKoBOJCTB TIO NPUMEHEHHAIO), HO MO3BOJUT MOTPeGUTENIO PACCMOTPETh
G0bIIYIO COBOKYNMHOCTL MHMKDOCXEM, BBITYCKAEMBIX OTEYECTBEHHON NPOMBIILIEHHO-
CTbIO, O3HAKOMMTBLCA C WX MapaMeTpaMM H YCIOBHSMM 3KCIUIyaTailMd, COTNOCTABUTHL
HX ¢ TpeGOBauusMH, NpeabABIAEMBIMH K DajHOaNnapaTrype, H OCYLIECTBHTH NpPABHIIb-
HBI BBHIOOD KaK CEPHM MHKDOCXEM, TaK M OTAENbHBIX THIOHOMHMHAJIOB.
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AlMY u &

CnucoK OCHOBHbIX COKpaljeHuh u 0603HayYeHuin

napameTpoB MUKpOCXeM

4BTOMATHYECKas IOACTPOMKA 44CTOTH u (assl
aBTOMATHYECKas PeryJMpOBKa YCH/IECHHUS
aHAJIOTOBbLIH YMHOXHUTENb

anajioro-uuPpoBoii npeobpa3osaTelib
aAMMIMTYHO-YaCTOTHAS XapaKTepPHUCTHKA
Gonbluas MHTErpanbHas MHKPOCXEMaA

ONOK LIBETOBOM CHMHXPOHH3AIMH

TEHEpPATOp CTabMIBHOTO TOKa

reHepaTop TAKTOBBIX HMMYJILCOB

- TEHEepaTop, YNpPaBIsScMBblii HaTIPAKEHUEM

muddepenimanpupiii ycunutens, auddepeHuupytomee ycTpoHcTBO

3aJaloUMi TeHepaTop

- 3aTIOMUHAIOILCE  YCTPOHCTBO

W3MEPHTENLHLI  KaHas

HCTOYHHK OMOPHOrO HANpsXKeHUd
KaJpOBHIA HMMITY/IbC

KOMIApaToOp HaTpsKEHUS

KaJApOBbIA CHHXPOMMILYJIEC

JIMHUASA 3aJEPXKKH

MOJyJIb 2HaJW3a W KOJMPOBaHUSA

MJla i 3Havamui paspag
MHOTOKaHaJLHBIA aHaIM3aTop
MUKPOTNIPOLECCOP

MIadIEA  pa3psi

HU3Kaf yacrora

OJHOPOIHBIM JABOMYHBLIA KBAaHTOBATENlb
OnepaTUBHOE 3alOMUHAIOIIEE YCTPOHCTBO
oTpuLaTenkLHAs OOpaTHas CBA3b
obpaTHasi CBA3b, OTKIIOHAIOIAS CHCTEMA
OTIEPALMOHHELIA yCHITUTEND

obpaTHelit X0#

CHCTEMa HBETHOIO TENCBUACHUSA CO CTPOYHO-NEPeMEHHOH ¢a3oit OT

PAL-—Phase Alternating Line
npeobpa3oBaTeNb HaNpsXeHUe-4acToTa

NOCHEI0BATEILHO-TIAPAIIENbHLIE  (apaiiebHO~NOCICIOBATEIbHBINR)

AL

N0A0COBLIA  HHILTD

NONHBIA [BETOBOW TENEBU3MOHHBIN CHrHAJ
npeoOpa3oBaTeb 4aCTOTA-HATIPSIKCHUE

PErUCTP MOCEJOBATENbHbIX TIpUOIMKeHni
ceepxGonpllafi WHTErpasibHas cxema

CUHXPOHHEI# IETEKTOP

CHUCTEMd IBETHOTO TENEBUAEHUA C MOC/ETOBATE/bHON

nepenavei

u namateio ot SECAM —Systeme Sequentiel Couleurs a Memoire
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C3P — crapuinii 3HaYaumwH paspan

CHNOX —— CTpOYMBIA WMIYJBbC OOpPAaTHOrO X042

CUIl — CTPOYHBIA WUMNYJILC NPUBAZKH

CP — crapluii  paspsan

CC — CcXeMa CpaBHeHHHd

ccn — CTPOYHBIH CHHXPOHM3UPYIOLIMA HMITYJIbC

ClLIC — cXeMa IBETOBOH CHHXPOHU3ALMU

T — tpurrep murra

VBY — YCHJIMTENIb BBICOKOH 4acTOThHI

VYBX — YCTPOHCTBO BBIGODKU-XPaHEHUA

i — YCHJIUTENIb-UHBEPTOP

Y3 —— YNLTPA3BYKOBas JIMHHA 3aJEPXKH

YHY — yCHIATENb HU3KOH YacTOTHI

YOT — ycunaTenb TOCTOSAHHOIO TOKa

yIy — Y3KOIOJIOCHBIH yCcUIIHTENb

Vg — YCUJMTENIb MPOMEXYTOYHOH 4YacTOThbi

yC — YCTPOHCTBO CONPSKEHAS

YIAI — ymuoxatoumi ITATT

OAITY — ¢a3oBas aBTOMAaTHYECKas NOACTPOMKA HaCTOTHI
®BY . — (UALTp BEPXHHX 44CTOT

oHY — (UIBTp HAKHHUX 9acTOT

oOITY — (QunbTp NMPOMEXYTOYHOH HacTOTHI

LAIT — mudpo-aHanoroBelif npeobpa3osaTtenb

IocC — mu¢poBoil mpoueccop 00paboTkH CUrHANOB
ya — YACTOTHRIA AETEKTOP

M — YacTOTHash MOAYIAIUA

3K — 3NIEKTPOHHLIA KOMMYTATOP

311 — IMHUTTEPHBII NOBTOPHUTEND

Cy — eMKOCTb Harpy3ku

Csp — eMKOCTb XPaHEHUS ‘

E, — 3JC myma

f — 4acToTa

S — YacTOTa KajapoBOH pa3BepTKH

Serp — YacTOTa CTPOYHOH pa3BepTKH

Ja — NMpOMEXYTOYHAasi 9acTOTa

fo — HOMHHaAIbHOe (Pe30HAHCHOE) 3HAYEHWE 4HaCTOThHI
Sraxr — TakTOBasg 4acroTa

Jrer — YacToTa TeTepoJuHa

Afum — nonoca uyactor YM-curxaia

I, — BXOJHO# TOK

Al — pa3HOCTh BXOJHBIX TOKOB

I, — I[IYyMOBOH TOK

I, — TOK YTEYKH

Trn.x — TOK OTKJIOHEHHWS B KaJpOBBIX KaTyHIKax
Toren.c — TOK OTKJIOHEHHA B CTPOVHBIX KAaTyHIKax

I} — BXO/IHOM TOK UPH BBICOKOM YPOBHE BXOJHOrO HAaNpsXEHUA
I3 —— BXOJHOR TOK NpPH HHM3KOM YPOBHE BXOIHOTO HaNpPsKEHUA
1(3),,., — BBIXOJHOH TOK NpH BHLICOKOM YPOBHE BBIXOJHOIO HANPSXKEHUA

I-ux — BBLIXOJQHOHM TOK HpH UU3KOM YPOBHE BBLIXOIHOTO HalpsIXCHAS
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— TOK YNpaBJIeHUS

— TOK MoTpebnenus

— K02pUIMEHT YCHNEHH HaNPsKCHAS

— k02)dHIMEHT YCUJIEHUA TOKa .

— K03(pduuMeHT ocrabieHus NapasuTHOH aMlmnTynHoﬁ MOy JISAIHU

— MHAYKTUBHOCTb HATPY3KU

— MHIEKC MOJYJIALUH

— CONpOTHBJIEHHE HATPY3KH

— BpeMeHHMOH MHTEPBAJ

— BpeMs BBIOOpDKU

— BpEMS 3aJEPKKH

— BXOJHOE HampsXeHue

-— HanpshkeHHe IATAHHA

— OTOPHOE HampsKeHue

—=~ BBIXO/JHO€ HaNpsXKCHUE

— HampsXeHUe HIyMa

— YNpapisiollee HaNpsKeHUe

— BLIXOJIROE€ HaNpsOXKeHHEe HU3KOTO YPOBHA

—— BHIXOJHOE HANpSIKEHHE BBICOKOTO YPOBHS

-— BXOJHOE HaNpsXEHHE HHU3KOTO YypOBHSA

— BXOIHOE HAampshKEHWE BHICOKOIO YPOBHS

— BLIXOJIHOE HaNpsSKeHue MNOJMOXKMUTENBHOrO ILlewa crabunMzaTopa Ha-
NPsKEHHs

— BBIXOJHO¢ HaNpAKCHHE OTPUNATENBHOTO IUleva CTaGmiM3aTopa Ha-
TPAXEHUA

— majeHWe HATNPSHKEHUsT HA PEryUMPYOIEM dIeMeHTe CTaﬁunnaaTopa
HaIpPsHKEHUA

— HANpsKeHHe IepeHoca 3apsiaa

—- KO3(HHIUMEHT 3aTyXaHus APKOCTHOIO CHTHala

— JUTHTENLHOCTh CHHXPOUMMY.IhCA

— ATHTENBHOCTL K3JPOBOIO CHHXDOHMILYJIbCA

— IJTATENBHOCTh CTPOYHOTO CHHXPOHMITYJLCA

— IUMATENBHOCTL (pOHTA

— IUTATENBHOCTL Crajga

— IUTATENLHOCTL WMITYJIhCa

— IJMTENbHOCTh CTPOYHOIO HMIY/bCa

~— K0O(pPUUMEHT 3ATIONHEHHA HMIYNbCA, PABHBIA ,OTHOIUCHHIO IJIHTEIIh-
HOCTH HMIIyJibCA K NEPHOAY MX CICAOBAHUS
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Cl'lpaBO‘-IHble AaHHbIE UHTerpanbHbiX MUKPOCXEM

KP142EH15A, KP142EH15Bb

MHKPOCXeMBl MPEACTABIAIOT COGOM ABYXTIONSAPHBIE CTAGCHIM3ATOPH HANPSNEHHS
¢ (UKCHPOBAHHBIM 3HAYCHHEM BBIXOJHOIO HampsixkeHus =15 B u MakcMManbHBIM
TokOM Harpysku g0 100 MA (KP142EHI15A) u no 200 mA (KP!42EH15B). Ilpen-

200 14-11 (12, 13)

a3
™ fx25=15 - 73
0,59 (14 borbodof) '
14 8
chch ch ch ch ch rh
|
-
YT | e
Or g7 g g o gr g3
! 18,5
KPI2EN1S (A, 5)

vrs

K8 100«
vrg 24K

Ve

44/

vr7

L

17424
1 174



9 KP142EH1S (A, B)

ycMOTpeHa BO3MOXHUOCTb PETYJIMPOBKY BBIXOJHOrO HANpsXeHUA B nmpenenax +(8..23) B
11 UMeeTCA BCTPOEHHAS TCIWI0BAs 3aUlMTA W 3alIMTa N0 TOKY. Brimomuens! no niuasapHo-
HIATAKCHATIBHOR TEXHOJOrMM fAa OMIOAAPHBIX TPAH3UCTOPAX C H3ONSALMEl HMEMEHTOB
OGpaTHOCMEICHHBIM D71 TIEDEXO/IOM M CO/epXaT 63 HHTerpaJIbHBIX JJIEMEHTA.
KOHCTPYKTHBHO O(OPMIIEHBEI B ILIaCTMACCOBBIX Kopmycax Tuma 201.14-11 (12, 13).

Macca MuKpocxem He Gonee 15T, ’

Hazanauenue avigodog: |- -o6muit; 2—ycTaHoBka Hamnpskenas Upg,; 3, 12—
wacTOTHas Koppekiysi; 4 mepswiit Buixog U, 5- -sTOpoit BmIXOA Ujl.: 6, 9,
]3— ne HcTomp3oBaHbl: 7 Bxoa Ug; 8—Bxoa Uy, 10—sTopoil Beixoa U
1] —mepsblit BHIXOA U guy; I4—ycTaHoBka Hampsxenus U,,,.

) OcHoBuble napaMeTpbl
BuixonHoe HanpsixeHue npu U, =+20 B, [,=1 MA:

T= 425° € ot esteee s rre et rrte e e s e e st e s ma e s +(15+0,5) B
T £70° C oo ee et +(15+1) B

Tox uorpebnenus mpn U,=+30B, L,=1mMA; T=+25"C,

He Oojee:
TIOJIOKHUTETIBHBIM  KAHATIOM  ..iviiiiieiccemaneenniarenieeaeeasaasseusnensanes 5 MA

I OTPHUATEABHEIM  KAHBIIOM  _coeviiiiiraveireisecieae et saesmsacaasreas 6 MA

Tox mMarpy3ku mpu U,=+18,5B, Uyy=+15B, T=+25C:
KPIA2EHISA et e e 1100 MA
KPI42EHISE oottt cteen et 1...200 MA

Hectabumpnocts mo Toky mpu T=-—10..+70°C nua
KPI2EHISA  mpu U, =+(Ups+3) B,  I,=1..100 MA
u KP142EHISB npu Uy = + (Upy +3,5) B, I,=1..200 MA, He

103 (IO OO OO SOOI 4% /A
Temnepatypueiit ko3(pQuuuent Hanpsxenus npu U, = +20 B,
=1 MA, T=—10...4+70° C, THIOBOE B3HAYEHHE ......ccoeeereerem. 0,01%/°C

MuHuManbHOEe TafieHHe HANPSXEHHA Ha PETYIMPYIONIEM 3Jie- ;
Mente npu 7= +25°C:
KP142EHI5A mpu L,=1...100 MA ... 3B
KPI42EHISB npn [,=1.200MA ....ccomriiiriees 358
Ilpumeuanue. 3HaucHHS BCEX N4paMeTpOB (34 MHCKITIOYEHHEM TOKa
noTpebneHns) Jlanbl U KaXJAOro KaHasja.
IpeneabHbte IKCMIYaTAUHOHHbiE JTaHHBIE
BrixonHoe HanpspKeHHe:

tduxcuposaHHOe +(14,5..15,5) B

peryupyemoe .......... +(8..23) B
BxopHoe HampsixeHuc +(10...30) B
MaukcuManbHBlil TOK Harpysku:

KPI42EHISA et 100 MA

KP42EHISE .t s een e e ey 200 MA

MakcuManpHas pacceuBaeMas MOIIHOCTb:
npu T=—10...440° C it
npu  T=+440..470°C ...
TeMmnepaTtypa OKpyXaroile# cpejbl

...4+70° C

B amanazone temuepatry +40..+70° C pacceHBaeMans MOIIHOCTH CHWXAETCA JHHEMHO.



KP142EH15 (A, B)
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3aBUCUMOCTE  MHHMMAJTb-
HOTO NaJIeHus HaIpsiXeHus
Ha crabunu3aTope Hanps-
KEHUsI OT BHIXOAHOrO TOKa
npu Ujur=+15 B,
T=+25° C. 3amrpuxosa-
Ha obGnacTs pa3bpoca 3Ha-
qeHMH mapaMeTpa | ATA
95% ™MuKpocxeM

”’I; ) ”n-u ’ B
a7 [kPrznrs(a, 5)
\ +*
06 =
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0§ Ung

0%
<100 1020 I w50 6TC

THIOBBIE 33aBUCAMOCTH NAJCHHA HANPKEHHS
Ha pe3sucropax R/ un R2 TumoBoil cxembl
BKJIFOYEHHUs, HEOOXOAUMOTro uisi cpabaTelBaHUS
3aIUUTHI TIPM KOPOTKOM 3aMBIKAHHH OT TeM-
nepatypel okpyxarowmeii cpeast. Conpotusie-
#uf Rl u R2 onpelensrorcs M3 COOTHOLISHMNH

Rl= U:n/l:ux; R2= Un—n/Iu—uxs

rae I}, I, ~—BBIXOMMLIC TOKH CTabuiid3alopa

HanpskeHus:, Npu KOTOpbIX cpabaThiBaeT 3a-

UIATAa [0 NOJNIOKHUTENEHOMY U OTPHIATEILHOMY
BbIXOJaM

Cxembl BKJIOYEHHS

4

L

g

It’!l

.14

% (44

Uf
157‘5 b1%

T 5 v 3 2
KPIZENIS (A, £)
9 1 13 5%

K2 04
T

« Tumopas cxema BKIIOYCHHS MHK-
pocxem KPI42EH15 (A, B):
CI-C420,01 mx®; C5, C6=>1
MK®, OpH 3TOM pPEeKOMEHyeTcs
BBIAEPXUBATD COOTHOLIIeHHE
C5/C3=0C6/C4=50...100. Comnpo-
THBJEHMS pe3ucTopoB Rl u R2

'XeMa BKJIOYEHHS MUKPO- —
xeM KPI142EHI15 (A, B)
PeryIMpPYEMBIM  BBIXOJ-
HbIM Hanpﬂ)l(eHHCM:

1—-C420,01
621

mx®, CS,

Mk®, mpu ITOM

SKOMEHIYETCA  BBIACPKU-

1Th COOTHOMICHHE
5/C3=C6/C4=50...100.
ONpPOTHUBIICHNS  PE3UCTO-

>B RI n R2 Buibupaiotcs
3 yemosust RI=Ug, [15,;
R2= Uﬂn/IB—I:(X

(4 BLIGUpAIOTCH U3, YCIOBHS
.l/l:vx RI:U:A/I:ux; R2=Un—n/1;ux
”‘1-
Rj bIX
=05
S, (0 =y
KPI42ERIS (A, B) 1
5 9 1 12 17 5
R2 -I-w R4 R
-[ Fix -
’ ”Oux
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[IpMHIMOAAEHAS JNIEKTPH- g vrY K188 K3 Uit
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. K174XA27

MpukpocxeMa 1IpeAcTaBlisieT co0off KOPpeKTOp 4eTKOCTH H300paXkeHHs TCJICBH3H-
OHHBIX UPMEMHHKOB M MOIMTOPOE. KOPpEKTWs OCVINECTBIIAETCS YMEHBIICHHEM [ITTHTE b
HOCTH TEDEXOHOB CHIHAJIOB UBETHOCTH M HeoOXomMMoil 3aepKKoil CHrHajia SAPKOCTH
B npemenax 630...1035 Hc ¢ muckpeTHocThio 45 HC B nenax ©Oojiee TOYHOTO HX
copMemenns. OOpabaTbiBaeMbie LBETOPA3HOCTHBIC CHIHANBI JOJDKHB HMMETh OTpHIA-
TeAbHYIO NOJApHOCTb. MuKpocxeMa BBHIIOJHEHA NO IUIAHAPHO-3IMHTAKCHAIBHOM TEX-
HOJIOTHH Ha OMITOJIAPHBIX TPAaH3HCTOpaX C M3OJALMEH INEMEHTOB OGPATHOCMEINEHHHIM
p-n mepexonoMm. KoHcTpykTtHBHO oopmiieHa B kopnyce 2104.18-6.

Macca MukpocxeMmel He Oosiee 3 1.

2104. 16-6
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Dyuxyuonaspuviit cocmas: [—xomnaparop W (GOPMHPOBATENb YHPABIISIOLIErO
HanpsokeHus; II—cxeMa ynpasieHus KoMHOeHcanueH; /I — MHATTepHbI HOBTOPHTE/L —
TpaHCHMIeJaHCHBIH Kackaj; IV — peryisrop 3afepXKd CHrHasa spkoctm; V' —rHpaTop-
HBIH 3jieMeHT 3azepkkd Ha 90 HC; V/—ceMb THpPATOpHBIX OJJIEMEHTOB 3aJEPKKH
¢ cymMmMapHbeIM BpeMmeHeM 630 Hc; VII—Onox JIMHHH 3a4€pXKH Ha THPATOPHBIX
cekuusax; VIII-- anekTpoBHBIN nepekmiodatens; IX —3NEKTPOHHBI Kimo4; X -— aud-
tdepeHAaTopbl U AetekTopbl GpoHTOB; XI-— PopMHPOBATETL MMILyIbCOB YIpaBICHUS,
XII—oboctputens (pOHTOB CHIHajoB 1UBETHOCTH; XII/— kKoMmyraTop.

Haszuauenue av180006: 1—BX0OA 1BETOPA3HOCTHOIO cnmana—(R—Y); 2— BXof,
LIBETOPA3HOCTHOrO CHrHaia —(B—Y), 3—5-—BbIBOABI ANs TOXKIIOYECHHA EMKOCTH
KOppeKU|H; 6, 9 —BuIBOMBI IS HOJKIIOMECHHs HHTETpUpylolux uenei; 7-— BBIXOJ
LBETOPA3HOCTHOTO CHrHaia B—Y; 8-—Boixom mseropasHoctHoro curfania —{R—Y);
10 —-Hanpsxenue mutanus (+ Uy); 1]-—BBIXOX CHTHAMA APKOCTH C BPEMEHEM 3aJEPKKH
t,n —90 He; 12—BLIXOA curHana SIPKOCTH C BPEMEHEM 3al€PKKH I,,; [3—BBIBOJ
I TOYHOH YCTAHOBKH BPEMEHHM 3aJiCpXKH; /4 — NONKIIOYEHAE PE3NCTOpa 3ajJaHms
JEKAMA CXEMBbl YNPaBIICHHA KOMNEHCauWed; [5-—BLIBOJ YyNpaBJICHAS BPEMEHEM
laziepxkn; ]6—3anaHue peXXMMa Ha BXONHOH Kackam, I7—BXox CHIHalia SAPKOCTH,
18— ob6umii BeBOn (— U,).
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Ocobennocmu pabomvr muxpocxems. 11BETOpa3HOCTHBIA CHTHAJ, umeioulmil GpPOHT
4 cmaj OOnblUell ITUTENLHOCTH, 4¥eM SPKOCTHBIA CHTHam BCiefcTeac Gonec yskoit
noyockl TPONYCKAHHA KaHAlla UBETHOCTH, NOCTYNACT HA BXOJ| TPaHCHMIEJAHCHOTO
YCHITHTENS IIT n nanee mmddepeHumpyercda U AeTeKTHpyeTcs ycrpojictsom X. Ha
Mecre TIEPEXOJOB TOJNYHAIOTCH MMIYNbCH Up (CM. BpEMEHHYiO auarpamMmy ¢(hpoHTOB
|(BETOPa3HOCTHBIX CHTHANO0B pHC. 10) TMOROXHTENbHOH IOAAPHOCTH, AMIUTYIBI KO-
TopbIX NPOTOPUMOHAJILHEL KPYTH3HE GpOHFOB M CHafoB LBETOPA3HOCTHOI'O CHTHAJA.
[lanee OTH HMIYJILChl MOCTYMAIOT Ha BXON $unbTpa BEPXHHX YACTOT, BXOMAIUETO
B cocTaB (GOpPMHpOBaTeENs HMNyJbca ympasjieHds XI, B ¢ TOMOIIBIO KoMIaparopa
orpanuanBaoTcl Ha ypoHe U, (amiymbcwl Uc). TlonyucHHbiE NpAMOYroJibHble
AMIV/IBCH YIpapiiatoT paboToft kmoua IX. Korna xiioud pa3oMKHYTBL, HAKONATE/ILHbIC
KOHJCHCATODbI, MOAKIIOYEHHBIE K BHIBOJAM 6 M 9, NOANEPKMBAIOT HA BHIBOAAX
7 W 8 MHKDOCXEMbl YDPOBHH HanpsKEHHHA, KOTOpbie TaM ObINH HENOCPENCTBEHHO
nepea KoMmyTauuei. B pesynpTaTe nonyuaercs carnan Uy, a ANMTENbHOCTh NEPEX0H0B
cokpalliaeTcs Ha BpeMa A/ M ONpenenseTcsi NoCTosHHOHW Bpemenn RC-uend. Tipu
BLIGPAHHBIL 3HAYEHWAX DIEMEHTOB, YKAa3aHHBIX B THIIOBOH CXeMe BKIIIOYCHAS, OHO
cocTapyiseT npuMepHo 150 HC, 4TO NpPHOIM3UTENBHO COOTBETCTBYET JUIMTEILHOCTH
IIepexOOR CHIHAJA APKOCTH TPH IOJOCE INPONYCKAHUSA SAPKOCTHOrO KaHana OKOIo
6 MI'; tpH DTOM MEpPEXoji B BLIXOZHOM CHIHAJjie COBMNANacT C OKOHYAHHEM Hepexona
po BXojgHOM cmrHaje. B crokeraXx ¢ MeEWUIEHHO H3MEHAfOIIAMHACS HBETOBLIMH
HepeXoaaMH NPOoAUPPCPEHIMPOBAHHOE UANPSHKEHAE MATO, W, CJCA0BATEBHO, HATPSIKe-
Hue U, MEHRUIC ropora cpabarhiBaHus H KoMnapaTop He cpabarbiBaer, a ATHTEIBHOCTD
nepexoga He m3MeHserca, Takum oOpasom, mukpocxeMa K174XA27 cokpalaer Bpems

KI74XA27

Usx, 17
2 s KITHXAZT

Bpemennble  gumarpammel  pabothi BpemeHHble  auarpamMMbl - paboThl
obocTprTend QpPOHTOR  UBETOpa3- obocrpuTtens GpOHTOB CHrHANOB LBE-
HOCTHBIX CHTHAJIOB B MHKpPOCXEME THOCTH ¥ JIHHHHM 3a/epXKH CHIHAJA

K174XA27 apkoct MuKpocxeMs! K1 74XA27
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TOJIBKO KOPOTKHX TEPEXOAOB 33 CYET HOTOJHHTENHHOX 3aJepPXKH LBETOPa3HOCTHBIX
CHTHAJIOB HAa BpeMd Af, a JIHTENGHOCTH JUTMHHBIX TIEPEXOJOB OCTACTCA HECH3IMEHHOM,
Hcxons H3 3TOrO, M3-3a Pa3HOCTH CKOPOCTEl pacipOCTpaHEHHMs CHTHaja B KaHajlax
APKOCTH H HBETHOCTH HeoOXoaumo ofecneunTh 3a[epXKKy CHrHala ApKOCTH Ha BpeMs
T=Tyou+ AT, [/I€ Tyon— HOMHHATBLHOE BpPEMS RAJEPKKH B KaHaje LBETHOCTH.

Jns oGecneveHns 3aepXKH APKOCTHOTO CHTHAJla B MHKPOCXEMY BBEICHA LEThb U3 11
TAPaTOpoE (cM. HYHKUHOHAJIBHYIO CXEMY), KaX /bl 3 KOTOPBIX JaeT 3a/iepkKy Ha 90 Hc,
TIPHYEM CEMb M3 HUX COCAMHEHB! B eAuHbiH Giiok ¥ obecreyMBarOT MHHHMAIILHOE BpeMs

3apepxkku 630 Hc, a oOCTaabiHble
MOTYT GbITh NOAKJIIOYCHB! MO Mepe

Tabmmua cooTBeTcTBHS BpeMeHH 3a1ePKKH HeobxouMoCTH, M, TakuM 0bpa-

B KaHajle SPKOCTHOTO CHIHAaa 30M, Obluee BpEMs 3aACPXKH MO-
yIpaBIgionieMy HaNPAXKEHHIO ra BbiBone /5 KET  M3MCHATBCY B Npeaenax
630...900 Hc wiam 990 HC B 3aBHCH-

Bpews sicpman aproctuoro | Humpuee | lote:  yiocT oT yposia_yNpasaioIero
15. B nepe- HaMmpsXeHWd Ha BwBoJe 15 M ucno-

Ha BmBone //, | ma smBome 12, K{;’:;a" nb3yeMoro Bbixoga (BbiBod /] wnm
He Metiee He Goiee St 12). Jlns 6orniee TOYHON YCTAHOBKH
BPCMCHH 33aJIEPXKKL B CXCMe HMeeT-

630 750 0..2.5 0 cs CeKuMsa c 3agepkkoft 45 Hc,

%8 222 3 (5) gg (1} KOTOpas NOAKIIOUACTCS NP UOxade

765 890 3;5 "5:5 i HYJ/ICBOTO TIOTCHIMAA HA BHIBOX I3.

810 930 6.5..8.5 0 Vnpapienne BpeMeHeM  3a-

855 945 6,5..8,5 1 ACPKKH OCYIIECTBIAOT (POPMHPO-

9200 1020 9.5...12 0 patenlb | ¥ OJNEKTPOHHBIA mepe-

945 1060 9,5...12 1 kmodarens VIII. Haxe s Tabnue
NpABEAcHbl BpeMeHa 3ajepxeKk sip-

lMpuMedanne. 1—CooTEBeTCTBYET  3a- KOCTHOTO CuTHaja OT ylpasjid-
MKHYTOMY TIOJIOKCHHIO Tiepekyuodarensd S, IOLICro HAlpsKCHHS HA BLIBOAC
a 0-—pasoMKHyTOMY. 15 w nonoxenus xuo4a S/ B TH-

MOBOM CXEME BKJIIOYEHHS.

Takum oOpa3oM, eciu CHrHAI
ApKOCTH CHHMaTb ¢ BbiBoma [,
TO MHUHAMAJbHAasA 3agepxka cocTaBdT 630 HC; ecim ero CHMMaThL C BbiBoga 12, TO
MakCcHMManbHOE TEOPETHYECKOE 3HAYCHHE 3aACPKKH JOJIKHO ObiTh He Oosee 1035 Hc,
a ¢ yyerom Haberaromell norpewrHocts B rupaTopax —He Gonee 1060 He.

B nmpakrtueckHx cxemax TpeOyeMoe BpeMs 3aepXKKM YCTAHABIMBAGTCA TO BHAY
LBETOBLIX MEPEXONOB HA JKPaHE TEJIEBH30pPa WJIM MOHHATOPA.

OcHoBHbIE DapameTpb!

HOMHHaNBHOE HANPSKCHAE NUTAHAA ....ococovevnneen. e ..12B
Tok noTpebGieHus, He Gonee:
nmpu T=+25"C, U,=132 B................ s 50 MA
Up=12B i -

npn T=—25C, Upg=12B .,
npu T=+70°C, U,=12 B, Uyt
! BHAUCHHC  ...iiiiiiiiirinnieeritiseirineaereenereaeasnnasasraranssasassarassesnsnn
Bpemsa 3agepikn nBETOPAa3sHOCTHBIX CHTHANOB HpH Uy, 17=
=18, f=15«I'n, U,=12B, T=+4+25°C ... et e eaanes 100...200 HC
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BpeMs 3aNEPKKH SPKOCTHOTO CHTHANA TpH
f=15I'n, Uy =12B, T=+25°C:

Unx.17= 1 Ba

U;s=0..2,5B, U13=;é0 ................................................... 630...750 nc
U;s=0..2,5, Uy;3=0 ...800 HC
Ups=3,5.55B, Uis#0 .ccovvirviiiiiininin 720...840 He
U:5=6,5...8,5 B, U13#0 ................................................ 810...930 uc
Ups=95..12B, Ui3#0 ., 900...1020 ne
Kosbduument ocnabienns 11BETOPa3HOCTHEIX CHIHAJIOB TIpH
U,=12B, Uy 1=U, 2=355MB, f=15 I
T=+25°C e +1ab
==25 B HT70°C e +1,5 b
Kospopuiwent ocnabimeHnst ApKOCTHOrO CHTHana INpH

Uy, 17=355MB, U,=12B:
Sf=15kI'n, T=+425°C
=—25°C
T=+70°C

[=55Mly, T=+25C ..
BpemenHO# ananasoH paboTh oﬁonpmenﬂ uneropasﬂocr-
Hex curHanos npw U, 1=U, ,=1B, f=15kI'y, U,=12 B,
g = +25°C
THOILICHHE Koatmmuuemun ocnabiicHUs BETOPA3HOCTHBIX
rHano npu U, 1=U 2=355 MB, f=15kI'u, U,=12 B,
T=+25°C

IIpeaenbibie IKCILTYyATAUMOHMLIE JAHHBIE

HanpsokeHHE IHTAHMA ....cvcceererierrorenareerorserssnssnessersesssaressecsrnas 10,8...132 B

Pazmax BxomHOro HampsikeHHs Ha BXOAe KaHama sipkoctd ... 0..1,5 B

Pazmax BXOJHBIX HalpsOKEHHI NpH BXOAAX HBETOPA3HOCTHBIX

CHTHAMIOB  .vevveeviineriaerissscsrarsnrsrereesessrasessasresssnsssmssnsnsassasesasssnsssnns 0..1,5B

TemrnepaTypa OKDPYXAIOLIEH CPEMBI ...cccooreenrecisracssensirasaensasns —25...4+70° C
Iy, A Xy Tnor, HA
45 3 J6

KI7$XA27 KI74XA27 N KI79XA27
40 I N
N 74 \

"1

) 4 AN N

‘\ gz N

Jo I
re
\ NG
25 7 30 .
w2 BH,B v N B, =40-20 0 20 40 60 80 1007.°C

Tunopas 3aBHCHMOCTH
TOKa notpebicHns
K174XA27 ot nanps-
XEHHA [HUTaHHUA [pH
T=+25°C

TunoBasi 3aBHCHMOCTH
xooddunrenTa 3aryxa-
HHSA SPKOCTHOrO KaHa-
na K174XA27 or Ha-
OpSOKEHAS NATAHUA TIpH
T=+425°C

Tunosast 3aBUCHMOCTD TOKa

norpebaenus K174XA27 or

TEMIEPATYPbi OKPYXkKaroLIek
cpeasl npu U,=12 B
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T 1 T Twmwazr 7
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’ 7

Tunosas 3aBHCHMOCTHL kodddunuenta 3artyxa-

“ HHMA cHMrHaja B sipkoctHoM kanajge K174XA27
7 OT TeMmepaTypbi OKpYXawomeit cpebl IpH
49 =20 0 20 90 68 BOTC U,=12 B
Cxema BKIIOweHHH
S1-moywas yemanobna
Dpenenu " 3adeprene :
K2 18¢rn Semanotia Gpewenu At=43ne
Jadepnend Y(ty,)
Baod R > Borxode
X0 - - oucHana
cuovana 7r2€ f/ﬂx A’J 33,, Y (tsq~90se) e
FpROCTIU o
e U @ |
T + o
T R TR o1 I Jezmms
< o2 , A;/MXAZ7 ,
-8 I/Es8 ki 7 8
S8 (k1 7
35 —— §J_“l S k6
S o3 033 A3 0
38 ool sls a e
I BV S N * o8
& 100 g 220
__.__—.(A_’_K), Boixods
-(B-Y) cuenanol
ydemnormu

Tunopas cxema BKiFOueHHs MukpocxeMbl KI174XA27

K174XA31

MukpocxeMa npesicTasnser coboit gekojep curHasoB nsetHocti cucrembi CEKAM
¢ aBTOMATHUYCCKHM OMO3HAaBaHMeM CHIHana npeTHocTh. OHAa oTjHMYaeTes OT aHaNormy-
HOM 1O (YyHKUHOHANBHOMY HasHaueHHI0 MHKpocxeMbl K174XAl16 tem, uro BmecTo
4ACTOTHBIX NeMOAYNsTOpOB Ha ocHoe MAITY npuMcueHbl OObIMHBIE YACTOTHDIE
neMoaynaTopsl C©  (P330CABUTAIONIEMH  KORTYPaMH. 3TO He3HAUYMTEILHO YyXyNIuacT
NHHEHHOCTE AEMOYIAUAOHHBIX XaPAKTEPHUCTUK, HO MO3BOJAET HECKOJIbKO YMEHBLINHTD
TepeKpeCcTHble HCKaxeHuA, KoTopbie B K174XA16 cozmaiorcs nmapa3uTHBEIM H3NVYEHHEM
I'VH cocennero kanasa B ReMoayisropax ¢ PATIIY. BeilonHeHa WO IUIaHApHO-

RO
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3nmaxcnanbnoﬁ TEXHOJOIMA Ha OHNOJNAPHBIX TPAaH3KCTOPAX C HM3OJNMAIKEH JICMEHTOB
oﬁpamocmemeﬂnbmn p-n TepexojaMH H COJACpXKHT 435 HMHTErpajibHMBIX 3JIEMEHTOB.
KoHCTPYKTABHO obopmMieHa B MIACTMAccOBOM Kopmyce Ttama 2121.28-12.
Maccd MAKpocxemel He 6Gonee ST
2121.28-12

36,6

15

3,9

=

15%2,6=32,5

. 15
’ |25 (28 fuibobod) !
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Dyukyuonasvnsiti  cocimae: - yCHIHTENb CHTHANTOB TuBe1HocTH, Il yewautens

uenu APY; [Il— BhIXxOgHOH ynpaBaseMbiii VCHIHTE L CHTHANOB [BeTHOCTH; [V —-

Aerektop APY; V, VI--aMmumrysHbie orpaswuutenu; VII— ycrpo#cTBo ouo3HABaHAA

W nBeropol cuuHxpowm3samiy; VII— anckTporunii  xoMmyTaTop; X —nenMrens Ha

ABa CHrHa#Aa CTPOYHOH HacToTH; X-~-(opMmpoBaTenh cuHxpoumnyibcos; XI, XIV-—

"acrorgnie aetexTopsl; XII. XV -—BLIXOAHBIC yNpaBiseMble YCHIHMTETH LBETOPA3HOCT-

HBIX curnanio; XT//—UCTOYHIK TOKCB H OIOPHBLIX HANPAXECHHH.

Hasnauenue evigodos; 1, 28—-BXOL% yCHIiATeNs CHTHATIOB NBETHOCTH; 2 — BBIBNJ

A8 NOJKMOYEHMS KOHAEHCATOpA KOPPeKnMH ycmiutens uenm APY; 3 —eoxoa

YCMNMTe 19 _CHTHANIOB LBETHOCTH; 4, 12— Hanpsxenwe mmranus (+Up); 5-- BXon
Z7MANn2 1=
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A}

ycTpolicTBA OMO3HABAHMA M LBETOBOI CHMHXPOHH3AIMH; 6— BHIBOJ VIS MOJK/IFOYCHHS
HHTErpUpyolIefl Lenmu ycrpoiicTBa Oono3HaBaHu#A; 7 — BBIXOJ YNPaBIAKOMETO CHIHANA
yCTpOHCTBa Ono3HaBaHus uBeTa (OTKPBITHIE KoJutlekTop); 8, 24— Bxonwl ycunmreneii-
orpanuuuTencl; 9-—He moakimoucH; /0, 22—BriXoAbl 3JEKTPOHHOIO KOMMYTATODA;
11, 14—BXoanl 4aCTOTHOTO neModyidaTopa kaHajga R—Y; 13, 19—BbIBOABI Ijis
noakarouenus ®HY x BbIX0oJaM YaCTOTHBIX AEMOAYIATOPOB; [5 — BhIXOX —(R—Y);
16, 25— obwmit BbBOa (—U,); 17—sbixon —(B—7Y); I8, 21—BXOAB 4AaCTOTHOrO
neMoaynsTopa kanajna B—Y; 20— spemszanaroinas uelb IepeKAIOYECHHS TPUITEpA
ypaBieHus; 23-—BXOJ JABYXYPOBHEBOrO CHHXDOHMIYJbCA HBETOBOH CHHXDOHH3AIMH,
26 — BBIXOJ YnpaBJIAeMOro YCHIIMTCIIA CHIHAJIOB LBETHOCTH; 27 — BBIBOJ JUIA NOAKIIIOYE-
HHS HAKOIMTEIbHOTO KOHACHCATOPA, OTPEACIIAIONEro NOCTOAHHYIO BpeMeHHR Henn APY.

v {OcunoBHble DapameTpobl

IS

HoMmuHaibHOE HANpSXKCHHE HHTAHAA ... ererereiree e 12B
Tok morpeGrenns cymmaphptit (I +Ii;) npr Uy, =300 MB,
Ucrpoﬁ =8 B: '
U,=12B:
T=425"C sttt sste st ans s 78...130 MA
THIIOBOE 3HAYEHHE .... 90 MA
T=—10°C ... 70...140 MA
T=47T0° C . ioorccmrecirenene e reest e ae e s eeen 60...130 MA
U,=13,2.B: .
T=+25°C ...145 MA
T=+70°C : ...140 MA
VpoBeHb NOCTOAHHOTO HANPSXKEHHA HAa BBIXOJAE YIIPaBIf-
€MOro YCHJMTENId CHIHAJIOB LBETHOCTH (BRIBOA 26)mpH
Up=12B, Uig=300MB, U, ps=8B, T=+25°C B pe-
KHAMax:
GHBET BKJIOUCHD)  ceeervierereracsrarennieecrasneaseerescarasssnnnssesansasenes 6,8...10 B
IBET BHEIKJIHOUEHY», HE DOMEE ...ocovcreeieioiiieeivienninneennnnen, 55B

YpoBeHb NOCTOSHHOrO HANPsOKCHHS HA BbIXOJE LBETOpa3-
HOCTHBIX curHanos (BeiBoabl I35 m 17) npm U,=12 B,
U =300 MB, T=425°C
THIIOBOE 3HAYCHHE ...correcseceemcrecrenseeerneanaromseessenasaonneasaons
Paszmax BBIXOAHBIX IIBETOPA3HOCTHBIX CHFHAjJOB  INpH
Uy,=12B, Uy,=300mB, U.ps=8B, T'=+25°C:
MO KAHANY R—Y oottt e bt e 0,7..1,48 B
MO KAaHANMY B—Y it 09...1,88 B
Pa3zMax cursana UBeTOBO# NMOMHECYLIEH Ha BBIXOJAX LBETO-
Pa3HOCTHRIX CHUrHAanoB (Bbisomel I5 u [7) npu U,=12 B,

Ui =300 MB, U ,is=8 B, T=425°C, He Oomee ... 150 mB
Hanpsoxenne HaceilieHnst Kmova (BeiBon 7) npu U,=12 B,
T=425°C, HE BOJIEC ....cccccvrrirrrermrrerracrraerecnerensnrnesseeermranns 04 B

Pasmax MeaHapa CTpOwHOH 49acTOTHI Ha BBIXOJE KJHOMA
(seBon 7) mnpm U,=12B, U,=300MB, U,,s=8B,
T=+425°C, HE OBOMEE .ccocovveerireriiereeierreeeeseeeontesereneeniesaes 1,3B
. AMmMTysa MeaHapa TONYCTPOYHOH 4acTOThI HA BBIXOAAX
UBETOPA3HOCTHBIX CHrHajloB (BbiBoAM [5 u I17) upu
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U,=12 B, Uy=300 MB, U pos=8 B, T=+25° C, ne Gonee 20 MB
Hanpskenue cpabaTeipanms Tpurrepa (BeiBod 23) npu
Uy=12 B, T=425°C oovorrrrecermmmermmnncrsnsnssseosessrecsesseeessonenn 3.48B
Pa3sMax BBIXOJHOTO CHIHAJa YCHJIMTENs CHIHAJA LBETHOCTH
(ewion 3) mpu U,=12 B, U,=300mB, T=+25°C, me

MEHEE  eveeieeeerrestereesitnasesseesmeraesanbeess st araesne s eaasassnanserananeesansesnenees 1,5B
OTHOILCAHE PAa3MaXoB BLIXOAHBIX LBETOPA3HOCTHBIX CHI-
HAJIOB Usr, 4(R—Y)/ Upuy 4(B—Y) npH
Uy =300 MB,U;pos =8 B:
Us=12B, T=425"C e veeinnreeeene e 0,55...12
T=—10 u +70° C, ne ™MeHee ..... ... 04

U,=132B, T=425..470°C, He MEHEE ....ccccourernrnne 0,4
Pa3sMax# BBIXOAHBIX curHayios npu U,=12B, T=+25"C:

Ha BeiBOomax 10 w 22, mpu U,,=300 MB, U, ,=8 B,

THNIOBOE 3HAUCHHE ..cooveverrnreererneerereeranseerassessnnnesonseseranssas

Ha BbiBogax [4 u [8, THHOBOE 3HAaueHHe

Ha BuiBomax [l m 21, THHMOBOE 3HAYECHHE
KoahbruueHT NOAaBICHUS NEPEKPECTHHIX HCKAXCHHN B Ka-
panax R—Y m B-Y npw U,=12B, U,=300mMB,
Usaps =8 B, T=+25°C, He MEHEE ...cc.ecocivrrmvrnnncininnnnnns 33 gb
DddexrrsrocTs cHCTeMbl APY. oneHrBaeMas KaK H3MEHEHHE
pa3Maxa BBIXOJIHOTO CHrHanNa Ha BbIXOJIC YCHWIHTENS CHI-
HaJOB [[BETHOCTH (BbIBOA 26) IpH W3IMEHEHWH pa3Maxa
BXomHoro curaana or 30 mo 600 MB, U,=12 B, U,,,s=8 B,
T=+25°C, HE OOJICE ...covoierrirrirarreetiererrrnenrenvimsserssreesionenes 3 nb
JINUTENBHOCTE (DPOHTA BLIXOJHBIX [[BETOPA3HOCTHHIX CHT-
HajnoB mpu U, =12 B, U,=300 MB, T= 425" C, He Gonee:

Ho KAHAMY R—Y .t crsccieenns 1,8 Mkc

MO KAHANY B—Y iiieiiinreceereeir s cen e srene e 1,5 Mkc
BuixomHbic COMPOTHBIICHHS MO BEBOmaM, He Ooree:

15 B 17 ettt et et ae e

26, 10 u 22 ...

B et e e e b v e et et e anaresenasannaesaaresnaeeeean
BxogHOE CONPOTHBICHWE 1O BLIBOJAM:

28, THIIOBOE 3BHAUEHHE ...coceevrveoreerieeerveeecrersnrnerassnesosissnnn 20 xOMm

8, 11, 14, 18, 21 u 24, we 'Mmenee ... e 1 KOM

5, HE MEHEE .cecoovevvrirrereeeeenntneneevenresranes e e 1,5 KOM

Hpene.rmnue IKCOAYATAUHOKHBIC AAHHDbIC

HalPMKEHHE THTAHESL coovceriennioeenirnneesen s enneeceeeneesinoeeasensens 10,8...13,2 B
MakcuManbHoe BXOAHOE HAampsikeHHe Ha BbIBoxax 28 u 24 ... 600 MB
Makcumanbablif TOK Harpy3kd 10 BbLIBOAAM:

7 e et e e anrer e b nt et e e bbb e e e bnate e e e st aeearaar et eaeanrras 10 MA
F S T 7 PRSP 1 MA
JonycTeMoe 3HaYeHre CTATHYECKOTO MOTEHHaka Ha JIo00oM
U3 BBIBOJOB MHKPOCXEMBI ..oorvurvrseereisimnirierarserisssnessnisssnnsssnns 500 B
MakcumanbHO gonycTHMasi paccemBacMasi MOLIHOCTB TPH
T=425°% C oottt r et n e st s e e e sa e ans 1,7 Br

TeMmneparypa okpyxaromeil cpesi —10...470° C
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Tunopas 3aBACHMOCTBH TO-  Tamosas 3aBHCHMOCTh  TmmoBad 3aBHCHMOCThH pa3-

Ka norpebieHus oT Hanps-
KEHHMS  IATAHHSA npu
T=+25°C. 3awmrpuxosa-
Ha ofbnacTh pa3bpoca 3Ha-

VPOBHA IOCTOSMHOTO Ha-
NpsAXEeHA Ha BbIBOHe [7
OT HANpPAXKCHHA TIMTAHUA
upu T=+25° C. 3amrpu-

Maxa BLIXOZHOTO IBETOpA-
3HOCTHOTO CHIHAJNA 1o Ka-
Hanmy R— Y oT Hanpske-
HESA TIHTAHHS npu

4eHUR  mapaMerpa Juis  xoBaHa obsactk pasbpoca 7= +25° C. 3amrpmxoBa-
95% MHKpocxeM 3Ha4YeHM# mapaMerpa miua  Ha obaacrs pasbpoca 3Ha-
95% MuKpocxeM geHud  mapaMeTpa  and
95% MHKpOCcXeM
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Tunosas 3aBHCHMOCTb pa3-
Maxa BBIXOJHOIO CHIHaja
1mo kasHany B—Y or ua-
OpsOKEeHAs THUTaHUA YIpH
-T=+25° C. 3awrpuxosa-
Ha obnacts pazbpoca 3Ha-
YeHHH  mapamMerpa  ans
95% MHKpocxeM

TunoBas 3aBUCHMOCTb pa3Maxa BBIXOA-
HOTO [BETOPAa3HOCTHOTO CHIHaka 1O
KaHany B—Y or TeMueparypbl oKpyka-
roweit cpeasl upu U,=12 B. 3awrpuxo-
BaHa ofutacTh pa3dbpoca 3HaucHHil napa-
MeTpa min 95% MukpocxeM
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TEMIEPATYPbl OKPYXKAICLIEH Cpenbl IpH
U,=12 B. 3amrtpuxosaHa oGnactb pas-
Opoca 3Hayenmit napamerpa mis 95%

YPOBHS HOCTOSHHOYO Ha-
NpSKCHUST Ha BHIBOnNE 15
OT HanpSKeHUS THUTAHUS
npu T=+25° C. 3awmrtpu-

MHKpPOCXEM xoBaHa obsacts pa3bGpoca
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NPSKEHUS HACBILICHAS
Kioua (BbIBOX 7) OT Ha-
MPSXEHUS MUTAHUA TIpH
T=+25"C. 3amrrpuxona-
Ha obmactb paizbpoca 3Ha-
YeHUH  napamerpa A
95% MuKpocxem

Maxa HanpskeHus MeaHI-
Pa NOJYCTPOHHOR 4aCTOTHI
Ha BBIBOJE 7 OT Hampsoke-
Hust nUTaHuA npn
T=+25° C. 3amrpuxosa-
Ha obyactp pasbpoca 3Ha-
YeHUH  mapamerpa A
95% wmuKpocxem

ypOBHE# HOCTOSHHOTO Ha-
OpSOKEHUS Ha BBIXOHE YCH-
JUTENs CHTHAJA IIBETHOCTH
BbiBOA 26 B pexumax
«UBET OTKJIOYEH» M «[BET
BBIKJIIOYEH» OT Hampske-
Hus NUTARUS npH
T=+25° C. 3amrrpuxosa-
Ha obnacts pa3bpoca 3Ha-
YeHMIH  napamerpa A4

95% MHKpOCXeM
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CxemMa BKJIOYEHHS

Bxonmdo#l curHan ¢ aMmumTynod xo 2 B mocie KOppeKUMM BBICOKOYACTOTHBIX
npenpickaxeunit (kouryp LIC2RI) mocrymaer Ha Bxog ycwimrens ¢ APY (om.
¢dyukumonanbuyo  cxemy). [MocrosHuas BpemeHn APY  onpemensercs eMKOCTBIO
HAKOMUTEIbHOTO KougeHcaropa (6, KOTOpBIA NOAKAIOYEH K HCTOYHHMKY HUTaHMA
+12 B B peasx yMeHslueHUs BiIMsHMA nomex. Juana3zoH faeiicteus APY He menee
26 nb. Janee curHan mocTynaeT: Ha BXox OJoKa 1BETOBOH CuHXpoHM3ammu (V)
Yepe3 BLIXOAHOH ycwnHrtenb /I ma BxoA yJibTpasBYKOBOH JIMHHM 3aJEpiKKH, Yepes
uens CI2RI!/ Ha BXod OIHOTO M3 AMIUMMTYAHBIX orpaupuuTened VI Amnnuryna
npAMOro CurHana mnodcrpauBactcs pesuctopoM R/J/. Kontyp onosuaBanus L4C9
Hactpoed Ha dacrory 4,328 MI'u u noakntoued d4epes BbIBOA 5 K YCTPOHCTBY
ONO3HABAHNSA W IBETOBOH cuHXxpoumsaumn VII.

BoixogHo# yCHMIHTENb CHTHAIOB LUBETHOCTH [/l BxItovHaercs ympapisiomuMm
HanpsbkeHHeM OT ©OJioKa 1BeTOBOH CHHXPOHM3AlMM TOJLKO MNPU MNpPHEME CHIHana
LBETHOCTH KoaupoBauaoro B cucreme CEKAM, npu 2TOM NOCTOSHHOE HANPsKewne Ha
BBIBOAC 26 yBeqamumpaeTcd ¢ 5 J0 8 B. Dro MO3BONSET MCNIONB3OBATS MUKPOCXEMY
K174XA31 B aByxcranpapTHoM Jekojepe curnaios usernoctu [TAJI/CEKAM cosmect-
HO ¢ Mukpocxemoit K174X A28 u obiueit Uit 06eux MUKPOCXeM YJIbTPA3BYKOBOH JMnmei
sanepxku. Hwke nokazan OgHH M3 BapMauToB BKMOYeHMs oOmiel JMHMM 3aJepKkH
B kanansl nBetHoctM ITAJI m CEKAM, a Takxe SmoOpb BHIXOAHBIX HANPSDKEHWH.

Ipsamoli u 3agepXaHHBIH CUTHANBI MOCTYMAIOT HA AMIUIMTYAHBIC OTPAHUYKTENH
V u VI H panee d4epe3 OJIEKTPOHHBIf KOMMYTATOD SMHUTTEPHble NOBTOpuTenn VT/
u VT2 u ¢asocneuraronme kxodatyprt L5SCI8, L6C23 wa 4yacroruble nerekTopnl X7
u XIV. Pabotoii 31eKTPOHHOTO KOMMYTAaTOpa YHPaBASIOT MMNYIbCHI IONYCTPOYHOM
4aCTOThI, MOJyYeHHbIC MyTeM JAeiCHHs Ha 2 Jeaurenem [X 4acTOTH CHHXPOMMITYJBCOB
nocTynawuiHx #Ha BbBoA 23. UacToTHBIE mETEKTOPHI BHIMOJHEHBI HA [EPEMHOXHUTEIAX
¢ GazocABUTAlOIIMMH KOHTYpaMH. Pa3Maxu [JEMOMYJIHPOBAHHBIX LBETOPA3HOCTHBIX
CHI'HAJIOB DETYJUPYIOTCS NOACTPOSYHLIMH pe3uctopamMu RI9 w R20, wWyHTHUPYIOIMMHU
ITY KOHTYphI. BBIXOAHBIE YCHIMTENM BETOPA3HOCTHBIX cuTHasnoB XII u XV dopmupyrot
CHTHANIBl OTPHUATENbHORX NOJIAPHOCTH.

Hike nokazana fmerancHas (yHKUMOHanbHAs cxeMa Onoka IBETOBON CHHXDOHH-
3auud. CUrdan HBETHOCTM C BBIXOJA YCHUNHUTEAs ] MOCTynaeT Ha YacTOTHIA JETEKTOD,
BLIMONHEHHbIH Ha ocHOBe mnepeMHoxutesns curganoB (IIC) wu  asospamaromero
xoHTYpa L4C9RS5. Ha oamu u3 sxonos IIC curHan ¢ Beixoma ycmmutens | nocrymaet
HEMOCPEACTBEHHO, Ha Apyro#t — uepes dazospamarens. Bkmouaerca TIC cTpobupy-
IOLIUMY  UMITyJAbCaMu, npuxodsummu ¢ GopmupoBartens X.

Mpn npueme CHrHAnOB UBETHOTO TENEBHACHUS, KOAUPOBAHHLIX MO CHCTEME
CEKAM, na Beixogax [IC BRZENSAIOTCE KOPOTKHE MMIyJbChl ¢ uepeayrolEeics mo
CTPOKdaM MONAPHOCTBIO, KOTOPHIE MOCTYNAIOT HA JAETEKTOP MOAYCTPOYHOH HaCTOTHI
AET f./2. Ciona xe noiaerca M OpAMOYTONBLHBIA CHTHAN 3TOH 4acTOTBI CO CYETHOro
Tpurrepa (CT), mepekmovaemoro ummyiascamu ¢opmuposarens X. B 3aBucumocru
oT ¢a3bl CHrHAJNA TPUITEPA, YNPABIMIOWErO 3MCKTPOHHBIM KoMMyTaTopoMm VIl ua
BBIXOZE JETEKTOpa MOABIAIOTCS KOPOTKHE UMIYJbChI OTPMIIA1eIbHON (NP NpaBUiIbHOM
¢ase) ymbo NomoXUTENLHOHR (MPM HeNpasmibHOM (ase) nonspHocTH. B nocnegmem
Clly¥ae OHM 3apsiKaroT MONKIIOUYCHHBI X BBLIXOJAY AETEKTOpA HAKONMTENBHBIH KoH-
nencatop C9, W B MOMEHT, KOrja HANpsOKCHHE HA HEM JOCTHTAST HEKOTOporo
MOPOrOBOTO 3HAUCHMS, NepekitouaeTcs Tpurrep Ulmurra (TW1). Ero mwixommoe.
HanpshkegMe BCc  icTByeT Ha ycrpoiicrBo xoppekumu (YK) Takum obpazoM, yro
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oHO ¢dopMuUpyeT OAMH JONOJHUTENbHbIA umnynabe, Rocrynatrenmid Ha CT m Boc-
CTaH4BIMBAICIIUI NpaBHIbHYyI (aszy BeIpadATHIBAEMOTO MM CHrHala.

C nosBncHHEM Ha BBIXOAC JETEKTOpa OTPUIATENBHBIX HUMIYJIbLCOB HAMPSIKCHME
Ha KouiaeHcartope C9 nayvHaeT ymeHebmaTbes. Korjga oOHO CTAHOBHTCA MEHBINE
BTOPOTO NOPOroBOTO 3HA4YEHM#, Nepekodaetesa tpurrep TII2. B pesynsrarte 3akpsiBa-
ercst tpansucrop VT2, U HanpsDKEHWE Ha €ro KoJnekTope U,,,; BO3pacTaer, BKAKOUasd
yeunutens I. Uepe3 uHTepBall BPEMEHM, 3aBHCSAIIMH OT MapamerpoB uenu R23C23,
nepeknovaercss rtpurrep TUHI3, BhIXogHoe HanpskeHHe koToporo U,,,; BKIIOHAET
IMUTTEPHBIE MOBTOPHUTENM B BBIXOAHBIX ycunuredsx XII m XV 1nBeTopa3sHOCTHBIX
CArHanoB. 3afiepKKd HMX BKIIOYCHUS YCTPAHACT BO3MOXHBIC TOMEXH, BbI3BAHHbIE
NEPEXONHbIME MPOLECCAMH YCTAHOBJICHUS CHIHAla B MHKPOCXEME.

Fenv cuMrHanm [BETHOTO TENEBHJCHHS OTCYTCTBYET, TO HMMIYJIbCHI HA BBIXOJE
actdk ropa NOJYCTPOYHOH YacTOThl HE (GOPMHpYIOTCS U KoHIJeHcaTtop C9 3apskaercs
HONOKUTENbHBIM HANPSKEHHEM, CHUMaeMbIM ¢ penutenst RIGRS uepes pesucrop R7.
TIp HEKOTOPOM HANPSKCHMM HA KOHJCHCATOPE CHa4ajla IEPEKIOMAaeTCS TpPUITEp
THI2, satem tpurrep TII3 m o6a ynmpasnsommx HanpsokeHus (Uupi M Uynps)
3HAYUTENLHO YMEHBIUAIOTCS, BHIKIIOYAS IBETOBBIC KAHAJIBL.

JlonoHuTEIbHASL  JIMTEPATYPA

Grundig Technische Informationen, 1982.—N 4.—S 193.
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KM189XA1, KC189XA1, KP189XA1

Muxpocxemsl npenctaBaAoT coboit HaGOphl (GyHKUMOHANBHBIX y3lOB AJIA MNO-
CTPOEHUS yCTPOMCTB aBTOMATHYECKON YCTAHOBKM BpEMEHHM JKCHO3MIMM C OnokoM
KOHTPOJA Hanmpskenus nuranus. [IpegnasHavensr 1 paborsi B DIEKTPOHHBIX
SKCMIOHOMETPAX WM ICKTPOHHO-MEXaHMYECKHX 3aTBOPaX ¢ aBTOMATHU4eCKOM yCTaHOB-
KOt BpeMeHHM BBLIIEPXKKH M curganuiaimelt o He6IarompuATHEIX YCIOBHSX IKCHO3MLHM
B KHHO- B Qoroannaparype. M3roroBneHsl no GUNONspHOR NiaHapHO-3MHTAKCHANBHOR
TEXHOJIOTHHE C M30JAUMEN dIeMeHTOR 06PaTHOCMEIIEHHBIMY p-1 IEPEXOAAMHU U COAEPXKAT
54 uHTErpasBHBIX JJICMEHTA.

MukpocxeMbl BLIMONHAIOTCS B PadIMYHBIX KOHCTPYKTHBHBIX MOAW(HKALMSX:
B MeTanjlokepammyeckoM Kopmyce tunma 201.16-5 (KMI189XAL), merannocTeknsHEOM
xopnyce tunma 2103.16-3 (KC189XAl), nnactmaccoBom kopnyce Tuma 238.16-2
(KP189XA1).

Macca murpocxem KMIi89xAl, KCI89XAl se Gomee 2,51, KPI189XAl—He
oomee 1,2T.
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AMIB9XAT, Dyuxkyuonasvibiiit. cocmag: [--610k  Bbloepxkku; [[—
KC189XAT, GNOK CATHAJM3auu¥ «MHOro», [I/— 610K CArHanu3anuu
KPrggxr «Manion; IV —650k KOHTDOJS HANPSKEHUS NHTAHUSA.
n F*l & Huasnauenue gvleodos: 1 —Bxon ©O10Ka BBUICPXKKH; 2 —
A o g BXO/l HANDSKEHUs CMELIeHUs; 3 ¥ 4-—BXoabl ACHMTENS
e *f, HADPSOKEHU: 5 -—BXo GJIOKa CUTHAJIM3AUMH «MHOIO»; 6—
Figcw sal BeIXOJ ONoka CHrHAMM3ALMU «MHOTO», 7—BXOA ©610Ka
_>_ > - CHIRANVM3AIHMK «M&No»; 8—BbixoJ ©O10Ka CUrHaNIM3aLHK
—7-‘< _1s «mano»; 9—obumit BeBox, 10 u 1]—sBEXoAsl Oyoka
%—LT _<_'— KOHTPOJISL HANPSOKEHHS NMuTagus; /2—-HanpsokeHue MUTaHUS
1 (Un1); 13 u 14-—BXxoast O6noka KOHTPOJS HANpPSKEHUI
1 Un LA muTadusd; 15-—Buixoa Onoka BbIACPKKY; [6— HaNpsKeHUe
-ﬁ‘ Uny oH v mutanns (Ug,).
Loy

OcHoeHpie nAPAMETPHI

Homuuanbaoe sanpsxkenue mutanus Uy, # Uy, (BBIBOABI

J2 B I6) oot 5B
Tox mnorpebaenuss (mo BmiBogamM J2 wu  I6) 1pm
Un=U,;=6B, T==25..470°C, e OOJICE ..ccocecevrrrrerrunn 8 MA

Hanpsxeuuss #a Bxomax nemurens mupu Uy, =U,=6B,
T=25C:

HA BBIBOZE 3 .ooiiiiiiviiiiriirinsisiurnneessinnensessnnsensssneesssnnnsens 29.338B

HA BBIBOJE 4 .ooivvvvivieieeeirreeeiiinnneecesornenesssannnessasesssssnnnnes 1,3..1,6 B
Hanpsxenue na Bbixome 6noka Beiaepxkku (BeiBOZ 15) mpm
Uni=Una=0B, T=4257C rreeerereecrevervesatsiaeennns 5.58B

BLIXOAHBIE OCTATOYHBIE HAMPSHKEHUS OJIOKOB  BBIASPXKKH
(BBIBOA 15), cUrHAAM3aUMM «Majlo» ¥ «MHOTO» (BBIBOJBI
6 u 8), KOHTPOJIS HaNpsKEHUs nutauus (BbiBOABI [0 u 1])
mpu Uy =Uy,=6B, T=-25.+4+70°C, ge 6onec ............ 0,3B
BuixogHbie HANPSOKEHUN 3aXPHITBIX ONOKOB BBHIACPNKKH, CHF-
HAM34lMKM  «Malio» M «MHOTO», KOHTDOJS HANPSKCHUS
muranus opu U, =U,,=6 B, ue meHee:
T=425°C ot e s 38B
T=—25 B 470° C oerrreeereeecrervreesrescreesssrsananees 48 B
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Tok yreukm Ha Bbixopax npu U, =U,,=6B,
T=—25...470°C, HEe OOMEE ...cocoovverrercrrrrerrerrerrrnssressrenenanns 0,05 MxA
BuixosiHo# ToX 6noka Beiepxkku (Mo BmiBogy [5) mpu
Un=U;=6B, T=+425°C, HE MEHEE ......ccoeecvvrevereerrrninns 30 MA
Toxku cpabarsieanus npu U, =U,,=6 B, T=+425C, He
6onee:

100 103 % WD : 1591 (o 3 47 OO OSSP

610kxa cUrHanIU3aluu

Tlpegennuble IKCNAYATANMOHHRIE JAHMEIE

Hanpsokenne Ha 11000M M3 BBIBOJOB .....cccocevvervrevvmrisinnnes -0,5..65B
MakcuManbHbie BXOOHbIE TOKH OJIOKOB:

CHrHAJMN3AIMU (O BBIBOIAM 5 M 7) .ccvrveriirrcnecnnaas 1 MA

BBIJCPKKHE (IO BBIBOAY [) .ovvriececormrrnerneninevsercnecaennns 20 MA

KOHIPONA HanpshkeHus nurauug (o BeiBomam I3 u 14) 2 MA
MaxcumManbHble BbIXOJHbIE TOKH OJIOKOB:

CHrHajJu3aumy (mo BBIBOJAM 6 u §) 30 MA

BLIAEPKKH {0 BHBOAY 15) 50 MA

KOHTPOJIS HanpshkeHus muranug (no BeiBogam 10 n 11) ... 30 MA
TeMneparypa OKPYKAIOIUIEH CPEABI .ooceeovirereiiirerreereeree e --25...+85° C

INMpusMcuanne. MUKDOCXeMBl YCTOHUMBBI K BO3ACHCTBHIC CTATHYECKHMX
3apANOB TOJNIOKUTENLHOR W OTPUUATEILHOW NOMAPHOCTH € NOTEHIMAJIOM HE

6onee 30 B.

Jor» #A Ve, B U, B

g KMIBIXAL P //Z 045 KH189X41 1 7 /] 5 KI189XA1

A /11 7 T 1

Wiis ’ ] 49

d ﬁuﬂ/' - 425 /

J g1\l =1 44

5 4 5 64,8 0 30 I, #A 200w Wit
TunoBas 34BUCMMOCTH TO-  THIOBBIE 32BUCUMOCTH  THIOBas 3aBUCMMOCTEL Ha-
Ka norpeblieHuss  OCTATOYHOrO HANPSHKCHMS  NPSHKCHUS HA BXOJAX JIEJH-
KMI189XA1, KCI89XAl, or BBIXOJIHOTO TOoKa  Teld MUKPOCXEM
KP189XAl ot wuanpaxe- KMI89XAI, KCI8IXAl, KMI89XAl, KCIBIXAI,
Hus T TaHuS npu  KP189XA1 mpu KP189XAl or remnepary-
T=+25° C. 3awrtpuxoea- T=+25°C: pbl Okpyxkatomieli  cpems

Ha obnacrs pasbpoca 3Ha-
uYeHMH  mapameTpa  Aas
95% MUKpOCXeM

1—nns OJIOKOB curHanu-
3aluu «MHOTO — MaJIO»
M KOHTDOJIS HANPsXECHUA
nutadus; 2-—ang  Onoka
BBIICPKKH

npH Un)= Uu2=5 B
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N . TumoBas 3aBMCHMOCThL Toka cpabarbiBauns 610kxa
0,05 P~ CHUrHaNIU3aluun «MHOT0 — MaJio» MHKPOCXEM
0 KMI189XA!, KCI89XAI, KPi89XAl or remnepary-
20 /] 20 wre phi okpykatome# cpembl npu Uy =Up=5 B

CxeMbl BRJIOYEHHS

KMIBIXAT

SBr

J| 4

Ré §B3¢6
—{351 ~ |2 3L P

. 7 N

] L% T ] @S S mq
B @ | R3 RS
/4 < <

PPP-92
Kowmpon.
numanis Bomn Ve e e e e — - =
842,40 YXT/ X2 X13 b

1

!

! )73 S8
EIAN S !
- Cunxpoxenmanm

[
o
~
L

Z/

Tunosas cxema skmoueaua KMI89XAI1, KC189XAl, KP189XAl B ¢doroannapare
C aBTOMATHYECKOH DEryIMpOBKOH SPKOCTH CBETOM3NYYAIOLIMX IOMOAOB CHUTHANIU3AUMK
«MHOTO—MAaJ0» W 3ByKOBOH curaanusauuedt «Hopman
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IMpuruun paGoTel GIOKOB HWHAWMKALMM CBETA «Majio» MW «MHOIO» OCHOB4H Ha
CpaBHEHHH BPEMEHH 3apsia Tpex KoHfencatopoB (CI—C3). B 3aBmcumoctd oT
ycI0BHA ChEMKH CBETHTCA ONMH H3 CBETOM3Iy4aromx mwonoB (HLI mmu HL2) winm
p¥ OJMH HE CBETHTCA B Ciiydae HEOOXOZMMOCTH yCTaHOBKM Bhinepxkn 1:30...1:500 C.
[py HAXKATHH KHONKH CIYCKA BMECTE C IIOBOPOTOM JIENECTKOB, OTKPBLIBAIOLIMX
CBETOBOE OTBEPCTHE, PA3MBIKACTCA MYCKOBOH KOHTAKT M GJIOK YNPABJICHHS BbLICPXKOMN
HAYMHACT OTCYET BPEMEHH, ONpeNesiseMoro MOCTOAHHOH menu (GoTope3HcTOpa H KOH-
pedcatopa CJ. [lo HCTeYeHHH YCTAHOBJICHHOTO BPEMEHH BBIAEPKKH HANpAKEHHE
NHTAHHAS CHEMAETcH € IEKTPOMATHATA, 4YTO NMO3BOJIAET JIEMECTKAM 34KPHIBATH CBETOBOE
OTBEPCTHE.

X leXfZ)
\

.
Jl 0 G ']
A\
HL1 @9[; HLz
ANZ0785)

ffJ_I',Ll ARF978] R

_—— - ——— —— ——— ————— —— > m —— o

lpunuunuanbhas  omeKTpUuecKas cxeMa  BKMIOYEHHS  MHKpocxeM KMI89XAL,
KC189XA1, KP189XA1 B doroanmapare «CHAYIT-aBTOMAT» C CHTHATH3ALMEH «Ma-
10 —HopMma» (1/30)
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IMpuununuaneras onekTpHYecKas C¢XeMd  BKJIiouenHs  MukpocxeM KMIS9XAL,
KC189XA1, KP189XAl B doroannapate «CHIYIT» C CHIHAJIM3ALMEH B UMNOYJIbCHOM
pexumMe
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MpusmMnuaneHas — 3JEKTPUYECKas CXEMd  BKIIueHHs MHKpocxeM KMI189XAlL,
KC189X A1, KP189XAl B doroannapare «CuiayaT-jaeKTpo»

KM189XA2, KC189XA2, KP189XA2

MukpocxeMbl npencTaBisioT co6oil Ha6opbl (GYHKHMOHANBHBIX Y3MO0B Wi MO-
- CTPOEHHS YCTPOMCTB aBTOMATHYECKO# YCTAHOBKH BPEMEHH JKCIO3WLMH W NpeaHa3-
Hd4eHbl Jix TpUMeHcHus B ObitoBod QoTorexhuke. MsrortoBiens mo GumonspHol
TJIaHAPHO-3MUTAKCHAIbHON TEXHOJIOIMM € H3QUIANHEH 3J1¢MeHTOB 00paTHOCMELIEHHBIMK
p-n TiCpeXoaaMH M concpkar 51 HMHICrpaibHBIA 2JICMCHI.

MuKpPOCXEMBI  BHIMOJIHAKOICSK B  PA3JIMYHBLIX KOHCTPYKTUBHBIX MONH(HKALUAX:
B mulasuiokepamuyeckoM kopnyce tuna 201.16-5 (KMI189XA2), MerannoctekasHHOM
kopnyce THna 2103.16-3 - (KC189XA2), mjacTMaccoBom xopnyce THna 238.16-2
(KP189XA2) (cm. KMI89XAI1, KCI89XAl, KP189XAl cCoOTBEeTCrBEeHHO).

Macca mukpocxem KMI89XA2, KCIi89XA2 ue OGonee 2,51, KP189XA2 ne
Gosee 1,21
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Dynxyuonatsmviil cocmas: I— 610k BLIEPKKH; IT— 00K CHIHANM3ALMHE «MHOTO»;
III—6nox cArHanusauuy «mamno»; IV —O6a0k pe3nUCTOpoB.

KM189XA2,
KC189XA2,
KPIS9XAZ
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Hasnauenue 8vig0008: 1—BX01 6J10Kka BHACPKKH; 2-—BXON HANPIKCHHA CMELICHUS;
3 B 4-—BXomBI HENHTENA HAOPAXKCHHUS;, S—BXON ONOKA CHIHANH3AUMH «MHOTO»;
6—BBIXOA OJIOKA CHTHAJHIANMAM «MHOrO», 7—BXOJA OJI0KA CHrHAIM3ANHHM «MAaJioy;
8—BBIXOA 0JI0KA CHrHANHM3IAUMM «Mano»; 9— o6umi BeiBom; [0 ® 11 —pesuctop
3kOM; 12 u 13— pesucrop 2 kOM; I3 u 14— pesucrop 560 Om; IS—Brixoa Gioxa
BBLACPKKH; |6 — Hanpsmxenne nuranus (U,).

QOcHoBHLIE napaMeTpH

HoMunanbHoe HaNpMKEHHE MHTAHHT ...ccevevinviimeiienniies 5B
Tok mnortpebnesns npu U,=6B, T=-25.+70°C, He
BOTIEE vttt sttt et s sa s nesat e e st e 8,5 MA
Hanpsxesne va Bxomax Aeaurens npy U,=6 B, T'=+25°C;
HA BBIBOHE 3 .ooiviierereicreiosnnneeseronnrioniuneissssesseseseesnssessnsnen 3,07..3,22B
HA BBIBOHE 4 .eocvcorveecieiieeerninaersescnneastessanacsessnssssestaensnennes 1,41...1,52 B
Hanpaxesue Ha Buixone 6moka Bblmepxku npu U,=6 B,
T= 4257 C vttt et st e s 5..58 B

BrixofiHBIE OCTATOUHLIE HAMpPAKCHUA GJIOKOB BBLICPKKH,
CHTHAJIM3AUMK  «Mano» H  «MHOro» mpu U,=6B,
T=~25..4+70°C, ne Gonee
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BuixoaHble HAUPSXKEHUS 3dKPLITHIX OJIOKOB CUrHAJIM3ALHU
«vHOTO» H «™manoy npu U,=6B, T=-25.+4+70°C, ue
MEHEE  ereeeeeeeesurneeeestneeesinnnseessssreseasssaneeaetsannanssseneesrnsssnsrresssnsenen
ToxH yTEykH Ha Bhixojgax mpy U,=
HE DOJICE .cvvvveiieviiecireiecceiaeeeeenn,
Beixogveie Ttokm npu U,=6 B,
HE McKee:

=+25° C mo BHIBOAAM,

15 ereeaeeeen .. 30 MA

5. ... 0,36...0,49 MA
7 ... 0,43...0,59 MA
10 .. 1,33...1,09 MA
12 - 2,19..3,29 MA
14 7,44...10,9 MA

Toxu cpabateiBanus npu U,=6 B, T=+425° C, He 6onece:

OJIOKA BEIICPKKH  -vvoverereerucenseraersessancrnsnsonssenessnssnesersnes 150 uA
010Ka CUTHAIM3ZAHUM «MHOTO» H «MAIOY» .ooeevrrrveeeennns 10 MkA

Ilpeneabunle 3KCIIyaTaUMOHHbIE JaHHbie

Hanpsm)eHHE IHTGHHA .oocovoriviieiinieiinecncs e esvesesnas e e 3.658B
HanpskeHHe Ha MOGOM BBIBOJE ..cocoveriveevrmivieessinnnesisianene -0,5..6,5B
MakcUManbHble BXOIHLIC TOKM:

6/10kd CHPHAM3AUMAH «MHOTO» H «MAJIO» M0 BHIBOJAM

S H 7 e e 1 MA

6;10Ka BbIUEPKKH (O BBIBOAY 1) oocooeeeiieniiiiniennnne 20 MA
MakcuManbHBIE BhIXOLHBIC TOKH:

6JIOK4 CHTHAJH3AUMH «MHOTO» H «Majloy MO BhIBOJAM

6 M 8 e e
6n10Kka Bblaepxkd (no BmBOAy 15) ... .
TemnepaTypa OKPYXAIOWIEH CPEABL ....cooocvvvreeeriirneriniineesnins —25..485° C

Hpumcuanus: |. TunoBee 3aBMcMMocTH mnapamerpoB KMI189XA2,
KC189XA2 n KPI89XA2 amanormunust KM189XA1l, KC189XA1 u KPI89XAl
COOTBETCTBEHHO.

2. MukpocxeMsl YCTOHYMBBI K BO3/ACHCTBHMIO CTATHYECKMX 3dpsjIOB HOJIO-
KHUTENBHOW M OTpUIATE]bHOM NOASPHOCTH € moTeHuManom He 6onee 30 B.

3. Mexnay BmBogamu 4 U I6 BHYTPH MHKDPOCXEMEBlI BKIIOYEH DPE3UCTOP
conpoTuBiacHneM 5 kOM.
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THDOBas cxeMa BKIIOYEHHs MHKpocxeM KM189XA2, KC189XA2, KP189XA2 B ¢oroan-
napate «CHIYIT-3JCKTPO»

- KM189XA3, KC189XA3, KP189XA3

MUuKpOCcXeMbl MPeJCTaBAsAOT coGON HaGOphi (QYHKUMOHAALHBIX Y3J0B AJis MO-
CTPOCHHSA YCTPOMCTB ABTOMATHYECKOM YCTAHOBKH BPEMEHH O3KCHO3MIHHM ¢ GJOKOM
KOHTpOJIS HaNpsXKEHWA NHTaHMK. [IpeaHasHaueHbl 1t paboTel B 3IEKTPOHHBIX
9KCMOHOMETpAX M IEKTPOMEXAaHHYECKUX 3aTBOPax B KuHO- U (oroanmaparax.
M3rotoBieHsl no GUNMOASPHOM NTAHAPHO-IMATAKCHATILHON TEXHOJOTHH C H30JsUHeR
INMCMCHTOB OOPATHOCMEINEHHBIME  p-n MEPEXOAaMHM H COACPKAT 56 HHTErpanibHbIX
37MEMCHTOB.

MiuikpocxeMBbl BBIMOJHAIOTCA B PAa3jIYHLIX KOHCTPYKTHBIBIX  MOAU(DHKALUMAX:
B MCTajUloKepaMHucckoM kopnyce THhoa 201.16-5 (KM189XA3), MeTaamocTek:1siHHOM
kopnyce Tuna 2103.16-3 (KCI189XA3), miactMaccoBOM Kopmyce Tuna 238.16-2
(KP189XA3) (cm. KM189XA1, KCI189XA1, KP189XAl cOOTBETCTBEHHO).

Macca mukpocxem KMI89XA3, KCI189XA3, ne 6osee 2,5 r, KPI89XA3 He
Gonee 1,2 r.
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Hasnauenue 66160008: 1 —BX0n 670Ka BBIAEPXKKH; 2-— BXOJ| HANPMKEHHUA CMEINCHHUS;
3—BXOJ NeNHTENs HanpsKeHWs; 4—Bxoa 610Ka CHrHANH3AUMHE «Mayo»; 5-— BRIXOA
670Ka CHrHANH3AMMH «MQJIO», 6 —BXOJ OJIOKA CHIIANMH3AUMH «MHOTO» H «MAaJIoy;
7—- BX0J OJIOKA CHIHATM3AUMH «MHOTO», 8- BbiXx0J O0J0Ka CHCHANM3ALHAH «MHOTOM,
9—ob6umii BeBOg; [0 u I]—BhIXOAW O6J0Ka KOHTPONS HANPSKCHHS NHTAHHUS;
12— nanpsixenne murauns (Up); /3-——BXoa 6JIOKA KOHTPONA HANDSKEHHS NUTAHHS,
14 —Bxon 610Ka BHAEPXKKHA; /5 — BbIXOX GIOKA BBIEPKKM; /6 -— HaNpsDKeHHE MHTAHHN
(Un2)~

OcHoBHLIC NapaMeTPHl

Homunanenoe Hanpsokeume nuranMa U, u U,; (BuBOAbI

12 M I6) oottt et 5B
Tok motpeGnenus (no suiBogaMm I2 u 16) npu U, =U,,=
=6 B, T=—25..4+70°C, HE GOMNEE ..cccecrvrvrnrrerirrirnirerernns 6 MA

Hanpsxenune na soiBone 3 npu Uy, =U, =6 B, T=+25°C 1,3..1,6 B
Hanpsaxenwne na BuiBoge /5 npu Uy =U,; =6 B, T=+25°C 5..58 B
BrixomHbie OCTATOYHBIC HANpPSIKCHHUS:
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6noka Beimepxxku (BeiBox I5), 610Ka CHrHaIM3aLMH
«MaJIo» M «MHOTo» (BBIBOABI 5 U &) M 6j0Ka KOHT-

poas (BelBomel 10 w 1l) npm
T=-25..4+70°C, He Goxee

Un1=Un2:6 B’

BEIXogHbIE HANPSKEHHS 3AKPLITHIX GJOKOB BBIIEPKKH H KOH-
Tpona npu U, =U,,=6 B, T=-25...+70° C, e mence 3,8 B
Tok yTeukm Ha BeIxoJax 6GmokoB mpH U, =U,,=6 B,

T=-25...4+70° C, ne Oouee

BrixogHoil TOk 6510ka BEIAEpKKM (o BBIBOLY J5) mpm

Un=Un=6 B, T=
Tok cpabaTeiBauns 6;10Ka BblAepKKH NpH U
T=+25°C, He 6oJee

+25” C, He MeHee

Tox cpabaTbiBaHus OmoKa cHrHanu3aumd npu U, =U,,=

=6 B, T=+25C,

He Oonece

penennible 3KCNIYATAUMOHHBIE AHHLIE

Hanpsixesre nurasus (BeiBoabl 12 u 16)
Hanpsixeave sHa mobom BmiBOAC

MakcaMalIbHE BXO/JHOHW TOK:

6noka cHrsanmsagud (No BeBogam 4, 6, 7)
6sioka BeIACPXKKH (0 BHIBomy I)
610ka kxouTpons (no BmBoay 13)

MakcuMaiibHEI BBIXOJAHOH TOK:

6n0ka KouTposs (mo BeiBogy I0)
610Ka cHrHANM3anuuM (O BhiBOAaM 35 H 8) ..
6:10ka BBRIACPXKKM (110 BhiBomy I5)
TeMnepaTypa okpyxaroweil cpegbl

—25.+85C

Mpumeyanune. MHKpPOCXeMBI YCTOMYMBBI K BO3MEHCTBHIO CTATHYECKHMX
34psAOOB MNOJIOKHTEABHON W OTPHUATE/NLHOH MNOJAPHOCTH C MOTEHUKAJIOM He

Gonee 30 B.
Imﬂ , MA [/lux.ocr ’ 5
NGz e |
4 - 77 / 0)35 34
Z A, ol 4 0’25 s
0 // //4/ 0,,/5 I
2 F 4 /] 10 20 30 40 Iy, A

Tunopas 3asucHMOCTb ToKa
norpebnenns KMIRIXA3,
KCI189XA3, KP189XA3 or
HANPSOKEHHS AKTaHHS TPH
T'= +25° C. 3amrTpuxoBana
obnacTs pasbpoca 3naucHMit
mapaMetpa mna 95% mmk-
pocxeM

Tunosele 3HAYEHHs BBIXO/-
HOTO. OCTATOMHOrO HANpS-
KEHHA KMI89XAl,
KCI189XA1, KP189XA1 or

BBIXOHOI'O TOKd  TpH
T=+25C:
1—60K0B  CHTHAJTM3ALUHA

M KoHTpoms, 2—O0Ka BBI-
JEPKKH

s, B
5 (139545
—
\\
49 \\
48l
W 0 W W TC

Tui0Bas 34BHCHMMOCTh Ha-
OpsDKEHUS  Ha BbiBOJIE
3 KMI189XA3, KCI189XA3,
KP189XA3 or TteMnepary-

pBl  OKpYXalolLlEH Cpebl
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Tunosasg 3aBUCHMOCTL Toka  Tumosbie sasucumocti  Tunosbie 3aBHCHMOCTH
cpaGaThiBands GJOKa cul-  3HAYEHHH NOTPEIIHOCTH  3HAYCHMIA NOrPeLIHOCTH

HAJM3aIHA KMI89XA3, cpaGaThiBanus Omoka cur-  cpabarmiBannsa Gioka CHr-
KCI189XA3, KPI89XA3 of HaIu3auKH «MHOTO»  HaJIM3anUH «Mao»
TemnepuTyphl okpykaromeit  KMI189XA3, KCI89XA3, KMIi189XA3, KCI89XA3,
cpenst KP189XA3 or TemmepaTy- KP189XA3
pBI OKpyXarouiet cpeasl: JR—— U,=4 B;
l—npu U,=4 B, 2—upn 2—U,=5 B
»=5 B
Cxema BRIIOYeHHS
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IIpuHiBNHanLHAs — JNMEKTPHYecKas CXeMa  BKJIOYCHHs  MHKpocxeM KMI89IXA3,

v KC189XA3, KP189XA3 B ¢oroannapate «CHIy3T-3/1€KTPO»
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MugkpocxeMa npeacTaBiser co6oil GBICTPOACHCTBYIOLIUH JIEHTEAL HYACTOTH C He-
peMeHHBIM  kobduimenToM nenennst 20/22. TlpenasasHadeHa AN AENEHMA YACTOTEHI
BBICOKOYACTOTHLIX CHIHAJIOB CHHYCOMAANILHOM U HMIyJibcHOH GopMbl B M3MepHTEIbHOR
TEeXHHKE U annapaType cBA3H. M3rotoByieHa Mo mJIaHApHO-3MMTAKCUAJBHOM TEXHOJIOTHH
¢ W30.siMci  00pPa1HOCMCIICHHBIM -1 TICPCXOAOM M COOCPXHUT 192 HHTErpasbHBIX

aneMenTa.  KOHCTPYKTUMBHO OQOpMIIEHA B METAJUIOKEPaMUYECKOM  KOPIyce

2103.16-4. Macca Mukpocxembi He Ooaee 2,5 r.
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Bynrxyuonarensiii cocmas: I—V —rtpurreper; VI, VII—cxemur UIW; VIII—cxema

n.
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Hasnauenue 8pie0dog: I, 16— RampspkeHnde UCTOYHMKA mutanus (+ U.); 2— Beixox;
4 — BuIxon (MHBepCHBIH); 8 — obumil BeIBOK; [0— onopHoe HanpsxeHue (+ Uype); 11—
onopHoe HanpaxehHe (+ Uyz); 12 —cuernniii Bxom (C);, I4—ynpamassolmuii BXon
(U,); 15-—ynpasnsromumii Bxox (U,); 3, 5, 6, 7, 9, 13— He3apmeficTBOBaHHbIE BBLIBOIHL.

OcHoRHBIE HApAMETPbE

HOMHHANTLHOE HAMDANKCHUC THTAHUS ..ooovreeeevreeenerineesiereanas 52 B
Tok norpebinenus npu U, =52 B, R,=619 Om (BbIBOABI
2 u 4, T=-60..+125° C, He BONCE .....cccecoerrrmrerurrarverae i1 MA

Pasmax BXxoaHOro HanpskeHns ' opu U,=52 B, f,=150

MI, T=—60..4125° C .ottt e 06..1 B
Paszmax BeIxoaHoro manpsxenus® mpu U,=4,94 B, R =619
OM, f5,=150 MTu, 7=—60..4+125° C .ccvvrerieeerecrreanns 0,4..1 B
YactoTa Bxofmoro curhama' npm U =52 B:

T=—60...4+125° C oo 0.15..,3 TTn

T=—60...+70° C oot e 0,15...1,5 TTu
Koappuumert fnenenust 4yactoTui®® (o BHBOAY 2) TMpH
R,=619 Om:

U,=494 B, U;=41 B, U,=33 B wmm U,=33 B,

U,=41 B wm U;=U,=4,1 B, T=+25C ........ 20

U,=494 B, U;=4 B, U,=32 B wimn U,=4 B umn

U=U,=4 B, T=—60°C ..o 20

Koadpunpeur nenenus wactoTwhi®* (o seiBogam 2 u 4)
npy R, =619 Om, U,=546 B, U, =44 B, U,=3,6 B wmn
U =36 B, Uy,=44 B um

Ui=U,=44 B, T=—=60"C ..o 20
KopduuueHT pmeneHus uactoTel® (mo BeIBORY 2) npw
R,=619 Om, U,=54 B, U1=Ui=3,6 B, T=-60°C ..22
Korydbpunment nemenus vacToTH® (mo BeiBoAy 2) upwm
R,=619 OM, T=+70°C:

U,=494 B, U =4,15 B, U,=3,35 B wm U,=3,35 B,

U,=415 B umn U,;=U,=415 B .ccociiitimrrrceens 20

U,=546 B, U,=U,=335 B wm U,=U,=375 B22
Kosdpdunpent neneHms wactots™® (o seBOAy 2) npH
R,=619 OMm, T=+125°C:

U,=494 B, U,=42 B, U,=34 B wm U, =34 B,
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U,=4,2 B nmn U1 Up,=42 B i 20

Ui=546 B, Uy=Us=38 B .o .22
KospbunuesT AcmeHus dactoThi™* (mo BhiBopy 4) npu
R,=619 Om, U,=494 B:

U =U,=32 B, T=—60°C woooooooooeerereereeeneeeeesseeseeeeeen 22

U,=U,=33 B, T=+25"C ......... reveenens et .22
KoapduuuesT aenenus 4actoThi* (mo BulBomy 4) npwu
R,=619 Om, T=+70°C:

U,=494 B, U;=U,=335 B oo 22

U,=546 B, U,=4,55 B, U,=3,75 B vnn U,=3,75 B,

Upy=4.55 B unt Uy=U;=8,55 B ooooooeeeoeeroersrcen 20
KoadpdunpeHT nenenus wacroThl™® (no BuiBogy 4) mpH
R,=619 Om, T=+125°C:

U,=546 B, U =46 B, U,=38 B wm U,=38 B,

Up=46 B, U;=U;=4,6 B .cooooreccrcceee rereeeeneeeneens 20

Uy=4.94 B, Uy=U;=38 Buooooverooooereeesoeeeresssrrooonn 22

! flpe u3MepeHHn NapameTpoR HA CHETHBIA Bxoid C MUKpOCxeMbl (BbiBOA /2) NOHAETCA BXOHOM
curgan uMmnynbcHo# ¢opmsl ¢ ypoeHamn U-~(0.3+006) B w U+(0.3+0,06) B, rne U --uanpskenue
HA BXONE NOBEpAeMOM MHKPOCKEMBI B OTCYICTBHE cHTHada. [LTHTE/ILHOCTh HMIyihCcOB Me MeHee 5 Hc,
HEPUOR CREAOBAHME He MeHee 10 HC, AIMTENLHOCTD ;om—on He Gomee 3.5 uc. Jlonyckaercs nomada
BXOHOrO CHTHAJA cunycoupa:1eoi gopmur ¢ uacrotoft 150 Mn u ammumiyno# (pasmaxom) 0,6 B,

? [lpu usMepenny napaMeTpoB Ha cueTHbIH Bxox C MHKpocxeMul (BHIBOM /2) nomaeTcs CHrHan
CHHyCOHI(aHBHOﬂ opMBl ¢ uacToTol 150 MIu u amnadrymo# (pasmaxom) 0.6 B.

3 Tlpu M3MEPEHHH TIAPAMETPOB Ha cueTibifi Bxoa C MMkpocxemm (BumBox 12) nopaetca cHrHa.i
cuHycouaanbHoin Gopmel ¢ wactotof 1500 MTu w aMnaurymoff (pasmaxom) 0.6 B

* [pM n3MepeHWu HApaMeTpOB Ha CYeTHBU Bxof C MHKPOCXeMb (BLIBOX /2) NOR2ETCH CHrHA
ctucom:(mmoﬂ dopmet ¢ dactotoit 1300 MI'n ¥ amrumiryzoft (pasmaxom) 0,6

5 Ha ynpasIfiomue BXombl MHKDOCXCMBE (BLIBOABI /4 B 15) NONAIOTCH CHTHAamM COTACHO Ta6uuby
MCTHHHOCTH.

Tabauna wmctunuocte K193NES

BeiBon 14 1 0 1 0
BuiBon 15 i i 0 0
KoapdunueHT nenenus 20 20 20 22

Iipumeuanne. 1—BXoaHOe HAanpsHKEHHE BBICOKOTO YPOBHA He Mewee 4,3 B npm
U,=352 B u T=+25"C; 0—pxoaHoe RanpspkeHWe HW3KOro ypoBus He Oofee 3,3

B mpn U,=52 B u T=+25°C

IlpenenbHbie IKCIIYATANHOKNBIE [IRRKLIE

Hanpsxenue nutanus ........... reere ettt eaen e veeerann 494..546 B
Hanpsxenne na Bxomax ynpasienus (sbisonbl I4 u 15)0..546 B
Tox wuarpysku, He Gonee ..... e e T TTTUSTPTPOI 10 MA
KpyrusHa ¢pouta (cnajga) BXOMHBIX MMIymbcoB, He Menee 200 B/mxc
TemnepaTtypa okpyxaroweil cpeabl ............... e T —60..+125° C

IIpumeuanue. MukpocxeMa ycTOlYMBA K BO3JEHCTBHIO CTATHYECKHX
3aPAN0B TIOJIOKUTENBHOW U OTPHIATENBHOH MONAPHOCTH ¢ nmoTewnuaiom 100 B.
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Tlpeneibune J1eKTPHIECKHEE PEAKHMBI

HATIPAKEHRE TIHTAHHT .oroverenerrcrerenneenneneassorcscansnersssssemmsmssanes 0,1.8 B
HanpsokeHHe Ha BXOZAX YNPABICHHUS ...cceovicieiivciininrioneonnns. 0.6 B
AMnnutyaa (pasmax) HanpsbKeHHsi Ha CIe¥HOM Bxoze ... 0.2 B
TOK HATPYIKH 1ooeiirieiiicenieerreseenrceaeesesiesrsssbnessnbsssssnes sonessaennes 0..15 MA

PekoMeHNalWR NO NPAMEHEHHIO

1. JIns WMCKJIIOMEHHs CaMoBO30yXHEHUS MMKPOCXEMBI NMpH OTCYTCTBHM BXOZHOIO
cur#ana BeIBox /2 HEOGXOAMMO TOAKTIOMATh K oOwmell mmHe dYepe3 pe3ucrop
conporusaeaneM 10 xOm.

2. BxogHoif cusyconmanbHLI# CHTHAN PeKOMEHAYETCs MOKABAThL Yepe3 pPa3denHTelb-
Hblil KOHAEHCATOP eMKocThbio He Menee 1000 nd.

fbx;rﬁ( fbx:rn(
KIITHES KISTHES,
ol 1 200 —
- 2 150 —~
190 7 2
; 100 .
50 b ¢
50 51 52 67 544, B w0 W & 0%

Tunosble 3aBUCHMOCTH MAaKCUMajibHO#  TuIOBBIE 3aBUCHAMOCTH MUHHUMANBHOK
paboueit YaCTOTBI OT HANPSMKEHUS MUTA-  paGouell 4ACTOTBI OT TEMIEPATYPHI
g Apy  U,=06 B u pasmuusbix OKpYXarwle# cpeabl NP pa3IMYHbIX
EMKOCTSAX  HArpy3ku: HANPSDKCHUSIX HA BXOJE:
1-Cy=3 nd; 2—-C,= —Cy=
=3 Gl IG= =048, 2-U,=06B;
> ® 3—Ux=18B; +-U,=128B
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Tunosrie 3aBHCHMOCTH MakCHMalbHOM pabovelfl 4aCTOTBI OT TeMHEpaTyphl OKpyXa-
1oulell cpefbl NP PAa3NMYHBIX HAMPSOKEHHSX ¥ HA BXOZAE W HANPSKEHHAX MHTAHUA

1, 4,7, 10-U,=494 B; 2, 5, 8, 11-U,=52 B; 3,6, 9, i2-U,=546 B
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Tunoseie 3aBHCHMOCTH  MUHH- TunoBele 3aBUCMMOCTH TOKa MO-
MaJlbHOM aMIUIMTYlbl BAOZHOTO TpeGiileHNs OT HAmlpsDKEHUS MUTa-

HampshKeHus oT paboueit 4acTOTh!
mpu T=+425"C H pasmIyHbIX
HANPSOKECHUAX ITUTAHHS:

1-U,=546 B; 2—U,=52 B,

1M IpY paszM4Hoi Temmeparype
okpyxatonieit cpenst.

1-T=425°C; 2-T=+70C;
3-T=+125°C; 4-T=60°C

3-U,=494 B
Joor, HA
89 | {
86 21
83 7 = Tunosble 3aBUCHMOCTH TOKa NOTpeOjieHHA OT TEM-
80 — e Rty nepaTypsl OKpyXaromeil cpeabl NpH pa3iuYHbIX Ha-
77 KISIHES MPKSHUIX OHTAHHS:
74 R
=40 0 40 80 T 1-U,=546 B, 2—-U,=52 B; 3—-U,=494 B
CxeMbl BKITIOYERNA
| ; 18 +528
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b 2 Y,
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Tunosas cxema BKJIIOYCHUA MHK-
pocxemsl K193UES
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K572MA1A, K572MA1B, K572MA1B, K572MA1I,
KP572MA1A, KP572MMA1B, KP572MA1B,
KP572MNA1I

Miuxpocxemsl npenactaensor coGoit HaGop yHMBepcasbHbIX  (GYHKHHOHANBHBIX
aMIEMENTOB Ut nocTpoeHus 10-paspaanbix yMHoxaroinux LATI, ALIT] nocnexosarens-
HpIX Npubrokensii, ynpaBnsgeMbIX AeHMTENEH TOKOB M HANPMKEHHli, a Takxke APYrUX
crioXBODYHKIMOHANBEBIX cXeM. OcCyluecTBIsIOT npeo6pa3’oBaHue BXOZHOTO JBOWYHOTO
napajuiefbHoro undpoBOro Koja B BWXOJHOH TOK, NMPONOPUHOHAIbHLIA 3HAYCHHIO
xona M (umu) omopuoro Hanpsikenns. OCNazarOT BO3MOXHOCTHIO PeanH3alLHU MONHOTO
OBYX- ¥ HYETBIPEXKBAZPAHTHOIO YMHOXCHHMS CHIHAJNIOB, Majnoft motpebmsemolt Mmomi-
HOCTB}0. Bhfmonmens! na xommneMertapsbix MOTT-TpaH3ucTOpax ¢ NoauKpeMHUEBBIMH
3aTBOPAMH M TOJNUKPEMHHUEBLIX MPENU3INOHHBIX PE3HCTOPAX, He TpebyroiMx nasepHoit
MoAroHxu, u comepxar 144 uHTerpanmbubix dmemenTa. KOHCTPyKkTHBHO o(opMITEHbI
B METAJIOKepaMmuieckux kopmnycax rtumoB, 201.16-8 w  201.16-17 (KS572ITAIA,
K57211A1B, KS572[1A1B, K572[1AIlY) mwmu mnactmaccoBoM kxopnyce Tuma 201.16-2
(KP5721TA1A, KP572ITA1B, KP572[1A1B, KP572[TAIT). Macca Mukpocxem He Gonee
2 r (B xopnycax Tunos 201.16-8 u 201.16-17) u He Gosee 1,5 r (B kopnyce Tuna 201.16-2).
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KS720A1(A-T),
R KP5720A1(AT)

OyHKIKONANbHAS 3MeKTPUYEcKas CXemMa
LIAII K572IA1 (A—T) KP572I1Al
A—T)

DyHxyuonaabnolii cocmas: I—X-—TokoBble mepekmouatenu Ha MOII-Tpansucto-
pax; XI— XX — ycunnTenu-HHBEPTOPLI, 06eCIeyHBaloIiAe yNpaBicHHE TOKOBLIMM IHe-
PEKJIFOYATENSIMH OT CTAHAAPTHBIX YPOBHeH NOTM4ecKkHX cHrxajioB uubposbix KMOII-
u TTJI-mukpocxeMm; 10-3BeHnas mnpenusuoHHad pe3ucTopHad martpupa (PM) Ttuma
R—2R.

Jns byHKUMOHHPOBAHUN MUKPOCXeMbl HeOOXORUMBI TakXXe BHEIIHHE MUKPOCXEMBE
ucToynuka onoproro Hanpsokeans (MOH) m onepammonxoro ycunmtens (OY).

KS720A1(A-F),
KPSTZNAI(A-T)
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Hasnauenuue 8b160008: [-— ananorobbiii BeIXOA [. 2—aHasjorosbli BBIXOJ 2,
3-—oOmnii  BeiBog; 4— nudpoBoit Bxoa [ (crapmmil). 5— umdpoBod Bxom 2;
6 - -uudposoit Bxog 3; 7—nmdbposoit Bxox 4; 8-—uudposoit Bxoa 5; 9— uHdpoBoOR
Bxon 6; 10 —umbpoBoit Bxoa 7, Il—nwndporoit sxon & 12 —r1wmbporoit Bxon 9,
13 — madposoit  Bxox 1 (Mmnapmmit); /4 --panpsokenue wucrounwuka mnuragus (U ):
15—-~-onopuoe rHanpsxenwe (U,,); /6 —BBIBON pesucTopa oOpaTHOH CBAZM.

Ocubennocmu pabompsl smukpocxemslt. OTMOPHLIET TOK B MHKDOCXEME 33/1a€TCH OT
MOH wu nocnenoBaTenbHO [JEIHTCE B y3dax PM  mo AROMYHOMY 3aKOHY, UTO
COOTBETCTBYeT CBOUCTBaM MaTpuikl R— 2R. Tok, Brekaromuil B moboit yzen PM,
HeanuTCca Ha npe paBhbie wacTH. Toxn Bereeit PM xoMMYTHpPYIOTCS MEpeKioyaTe sMH
Ha AHAJIOTOBHI BLIXOJ1 B 3aBUCMMOCTM OT TMOCTYFNANOMIETO HA YCHNMTENH HHREPTOPHI
uubpoBoro xosia. [lBonuHbiit 3axon pacnpejeneHus TokoB B perBsx PM cobmopaercs
OpH paBeHCTBE TMOTEHUMANOB Ha BbIBOAaX / u 2 MHkpocxeMhl. Pesuctop obpaTHoit
cemu R, onpenenser 3Havenus xodbdulmenra npeobpazoBaHnd M HanpAXKEeHHs
B KOHEYHON TOYKE LIKAJIbI.

OnopHoe HANPSDKCHHE MOXCT MOASBATLCA Ha BbIBOJ /5 nioboif dopmbl u noasp-
HocTH. Ero aMIUIMTyAa YCTAHABAWBACTCH B JIOMYCTHMBIX MOpeienax.

OcHoBHbIE TapameTphl

HoMmuranbHoe HanpsokeHue nuTaHus (seiBog [4)
HoMmuHanbHOe onopHOe HampskeHue (melBog 15)
Tok noTpebnenua no BeiBogy /4 npn U, =15 B, U,,=10,24
B, UL=3,6.15 B, T=-10...470 C, ue 6omee .......... 2 MA
AudbepennnanbHas HeTuHeHHOCTL (B %% OT MONHOM HIKAIB!)
npu U, =15 B, U,=1024 B, UL =3.6..15 B, U,=0..0.8
B, T=-10..+70° C:

KST2ITATA, KPST2TTATA e —-0,1..0.1%

K572T1ALB, KP572ITA1B ..0,2%
K572I1A1B. KP572[1A1B ...0.4%
KS572[1AIT, KPST2ITAIT ..0.8%

Henwseitvocts (B % oT nonnod wkame) npu U,=15 B,
Ugp=1024 B, Ul=36..15 B, U%=0.08 B.
T=—10...+70° C:
KST2ITATA, KPST2ITATA e, e —0,1..0,1%
K572J1IA1B. KP572MALB ...
K572ITA1B, KP572I1A1B ... .
KST2MAINT, KPST2IMAMT e —0,8...0.8%
AGconmoTHas MOTPEIIHOCTL  HPeobpa3oBadus B KOHEYHO#H
Toyke wkamst (8 % or nomHo# wxaus) npu U, =15 B,
Up@=1024 B, UL=36..15 B, T=-10..4+70° C
BuIxonnoit Tok cmeliesns nvas mpu U, =15 B, U, =10.24
B, U%=0..0,8, T=—10..+70" C. ne 6onee ............ 100 HA
Bpems ycTaHOBNEHMsS BmixomHoro Toka unpu U,=15 B,
U,=10,24 B, U%=5.15 B, U%=0..0.8 B n cMmene xona
oT 10..00 & OL..11, HE BOMEE .vvvcerrivecirecereecerenees e 5 MmK¢
Uneno  paspspos mpu  U,=135 B, U,=1024 B,
Uh=36..15 B, U%=0..08 B, ne Mmenee .. .
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JlonoaunTe/IsHbE NRPaMeTPsl (THNOBLIE 3HAYECHNH)

BxomHO# TOK 1O LHMDPOBHM BXOAAM ..ecevvrrevceeeveenroreiserens 1 mMxA
Borxoarcit toxk npu U,,=225 B ... 4.5 MxA
Paccenraemass momuocte npu U, =10 B e 20 wBr
Temnepatypueiit xoopdruunenr anddepennuansrol nemmHeii-
HOCTH  voeoveeceeeeetieesteteseeee e esessbossaentstesesessasanatessenssesessaenssssessannnn 3,5-107°1/° C
Temnepatyprsiii  kodpduimenT aGcomoTHON NOrpeuIHOCTH
npeobpaloBaHusi B KOHCUUON TOUKE MEKANBL ...cco.oovrevmseeees 15-107%1,° C
Mpeneasbunic RCMIyaTANMONHbIE auNbIE
HanpakeHRe MHTAHUA .....cccoivveirierinineeinreeiseeseneesessaeeessesseseens 13,5..16,8 B
OnopHOe HANPAKECHAE .....covvneenrnincreccannanen —225.225 B
BxonHoe wamnpspDKeHWe HU3KOFO YPOBHS ... 0..08 B
BxoaHOE HanpspKCHUE BBICOKOrO VPOBHA ..... 3.6 B..U,

[MTpumeyanne. MUKpOCXeMbl HOTYCKAIOT BO3IEHCTBHE CTATHYECKOro IO-
Tenuwana He Gonee 30 B.

Tlpeneanuble 3exTPHIECKHe PeXKHMBE 38 BEChH UEpHOI 2KCTNIYATANRY
(eoiiepkka He Gomee 1 %)
Hanpskeune myTanus'

OnopHOe HaNpsXeHue B
BXO/tHOE HANDIKEHUE HUBKOTO YPOBHA ...ooveveeveereeverveivecenns —-0,1 B..U,
BXxo1HOE HampSXEHHE BHICOKOTO YPOBHS .cococcoveivirienserennns —-0,1 B..U,

! Jlonvckaetcs kpaTkoBpemeRrHoe (We Gomee 2 u 1A BECR NEPHON  IKCILIVATAUNW) TOBLIEHHE
Hanpsokeus muTamus Ao 1785 B mpn 1 <15 MA

brn, % Oou, % Tnor , #KA
KST2NAT(AT) N wienita-r) A 8% T rsramariar)
105 06} , | K572
L N |~ £12 e

’ = g N~
995 04 569 L |

200 20 40 607 °C 200 28 4 B9 2000 2 W T
Tunopas 3aBuCMMOCTh  TuroBas 3aBUCHUMOCTH ab-  TruoBas 3aRHCYMOCThL TO-

mddepennanbHOi  HeTH-

comoTuoll  merpemtHocTH  ka nmorpeGnenus KS72[TA!

HefiHoctn AT KS572MMA1

(A-—T), [KP572ITA T (A —

)] ot TemaepaTyper okpy-
JKarouiew cpessl

npeoOpa3oBaHust B KOHEY-
Hoi Touke uxarmer LATI
K57211A 1 (A—T)
[KP572ITA1 (A—T)] or
TEMIIEPATY Y OKpyXa-
IOLIeH  Cpefihl

(A--T) [KPSTIIAT (A—
)] ot TeMneparypsr oxpy-
XKarolllel cpeanl



K572MA1 (A—T)

Lyer, MAC ooy, MKA Toux 0, HA
- - KSI20A1 (AT,
20 K5720A1(A-T) wo K5720A1 (4-T) 20 2BA1(AT)
19 320 // 19
18 e A . N 7 // 18
17 \ 160 . 17
16 AN 80 P 16 =
— | 0
2 W, B 5§ 15 M 1254,8 S 15 0 125U.5
Tunosast 3aBHCHMOCTDb Bpe- Tunosas 3aBUCHMOCTB TO- Tunosas 3aBUCHUMOCTD

MCHHE YCTAHOBJICHHS BBIXOJ-
Horo Toka LIATT K35721TA1
(A—T) [KP572[1Al (A—
IN] ot Temneparypsr oxpy-
JKAtoWieH cpenpl

ka norpebnenus ATl
K572MAl (A—T)
[KP5T2[1Al (A —T)] or

HANPDKECHNS NMUTAHHS

BXOZHOTO TOKA CMelleHHs

Hyna JATT KS57211A1 (A—

) [KPS7201A1 (A—T)]or
HATIPSDKEHUS] TTUTAHUSA
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Tunosas 3aBHCHMOCTHL OT-

HOUIeHUs HEJIMHEHHOCTH

K andepeHnmanbHOi Henu-

Hefivoctn LIAIT K572IMAl

(A —-TN [KPST211IA] (A—

I')] oT Hanpsxcuus nuTa-
HUS

Tunosas 3aBucumocThb ab-
COJIIOTHOM  MOIpelIHOCTH
npeobpasoBiHUA B KOHEY-
Ho#f Touke Kambl LJATI
KS57211Al A—T)
[KPST2ITA] (A—D)] or

HanpspKeHUs. TMUTAHUA -

Tunosasi 3aBHCUMOCTb KO-
apdunHeHTa BINSIHUAA HC-
TOYHUKA TMTaHUS HA Bbl-
X0/ OT HW3MEHEHHS Ha-
npsxesuss nuramud LIATI
K57211A1 (A—TI)
[KP572[TIA1 (A—TI)]

Ka
g } % (7]
- 1200 -
' K5720A1 (A-T) e tass K572FAT1 (A-T)
600 H -
|t 400 | l
z J 4 3 200
" 10 wEy " 0’ w* 105 £ Iy

Tunosas 3aBucuMocTs koddbunmeHTa
HATT K572ITA1
[KP57211A1 (A—T)] OT 4acToThl CcHr-

nepegauu

A—D)

HaJla Ha 4aHaJIOTOBOM BXOJIe

Tunopas 3aBUCHMOCTH BBIXOZHOIO TOKa

AN K572ITAl (A—T)

(A—T)] oT 4acToTHl CHrHajma Ha aHa-
JIOTOBOM BXOze

[KP572ITA1
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Pexomenaimu no npuMeHeHmo -

1. PaBeHCTBO noOTCHHHANOB Ha BBIBoAax [ H 2 MHKpocxem obecmeduBaercs
joaK:toYennem seisoaa / Kk uHBepTHpYlowieMy Bxony OV, a BeIBOAa 2--K HEMHBep-
HpytouleMy Bxony OV ¥ 1umHe aHaMOTOBOH 3eMJH.

2. Mpu Upy=10,24 B R,=R MaKCHMaJbHOC BBIXOJIHOE HANPHKEHHE
Ugpsmax=10 B, a 1mar ksanvoBauus /=10 MB. HomuHaibHOe 3HaYeHHE BBIXOAHOIO
Tokd [l =1 MA, HO GakTHueckM MOXET HM3MEHAThCA B npcienax 0,5..2 MA.

3. Ha sBeBoast / M 2 MHKPOCXEM HE J[IOTYCKACTCS TNOJaBaTh HANPSAKEHUS
meree - 100 B u Gosee U,

4. TloMmexo3almMIIEHHOCTL  MHKpOcXem, paBHas 0,4 B, obecneumBaeTca npu
U%<04B u UL>U,—0,5B. :

5. Ha Bce BbBOABI MHKpocxeM, Kpome [, 2, [5, He jomyckaeTcs MNOAaBaTh
ganpsikeHue MeHee O B n Gonee U,.

6. Jl5in cOXpaHEHHS MCXOJMHBIX TOYHOCTHBIX XapaKTePUCTHK PEKOMEHAYeTCsi Bbl-
OupaTts Ans coBMecTHOH paborel OV ¢ HanpsbkeHHEM cMelleHHs He Oonece 5 mB,
T. €. MOJOBHHLI 3HA¥eHHs Muagmiero paspsna (h). Bpems ycTaHOBJICHHSi BLIXOJHOTO
curHasia OV He [JO/DKHO UPEBBHUATH 2 MKC.

7. das 3amurtel BRIBOJOB [ H 2 MHKPOCXEM PEKOMEHAYETCH NPUMEHATH AHOABI
K/J514A n pasmemiaTh MX Ha TmaTe HEMNOCPeACTBeHHO y kopryca LIATL

8. HenocpeacTBeHHOE cornacoBaHue MHKpocxeM ¢ muppossiMu  TTJI-makpocxe-
MaMH BO3MOXHO TpH ux pabote oT wcTowHuKa nuraHus S B. OnHako anexrpuyeckue
napamerpsl LLAIT nmpu 3ToM yxymunarorcs. [ToaTtoMy pexoMeHnyeTcs s COTTAcOBAHU
selxojioB TTJI-mukpocxem u mubpossix Bxonos ILIAIT BkirouaTs MeEXIAy HUMH
U wWuHOH nuranma 5 B pesuctopsr conpoTtusieHnem 2...10 kOm.

9. Honyck¥ Ha CTaOWIRHOCTL HAMPSOKEHWR NHTAHKMSA M ONOPHOrO HaMPSDKeHHs
IIPH W3IMCPEHMH HOPMHDPYEMBIX MAapaMETPOD He JOKHBI mpesslriaTk 1 u +0,025%
COOTBCTCTREHHO.

10. DnexTpHYeCKHE pPEXHMBI PECKOMEHAYeTCS MNOAABaTE HA MHUKPOCXEMBI B Cle-
Ayloulcit  NOCNeNOBAaTENBHOCTH: NOTCHIMAA 3€MIIM, HaNpsXeHHe [UTAHHA, ONOPHOE
HalpsikecHUe, HanpsbkeHHe Ha mudpossie BxoAsl. ITOpsAOK CHATUs HaNpsHKeHWH
oOpa ryblit.

TpH BXOOHBIX HAMPAKCHUAX BHICOKOTO ypoBHR MeHee 5.5 B nopagok nomawnm
DIEKTPHYECKHX PEXHMMOB HAa MHKPOCXEMBl TIPOM3BOJIBHBIH.

11. Heszanciicrsopanypie 14()poBLIE BXOJbI MHKPOCXEM JOJUKHBI OBITH COEHHEHBI
¢ 3emieit MM OOBCAMHCHBE C APYrMMH BXOAAMHU.

12. 3ampenercss TOXABATH 3MEKTPUYCCKUEC CHUTHANBI HA TIOBEPXHOCTH KPbIWKH
xopnyca MmukpocxeM KS572ITA1A, K572[1A1B, K572ITAIB, K572ITAIT.

13. DKBHBAJICHTHOE COMPOTHUBJIEHHE PE3UCTOPHON MaTpHubl 10 KOm.
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CxeMbl HKJHOYCHAA
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Tunosas cxema Brmovyenus UAIT
KST2IMAl (A—T) [KPS5S72MA1
(A—TD)] s peanmsanmu Byx-
KBAIPAHTHOTrO YMHOXEHHS ¥ oBec-
+— Upyx  TCMCHHA YHKIH  yHATONAPHOTO
TpeoOpa3oBaHust ABOUMHOIO KOJA

-158 B HaNpsUKCHHUC HA BHIXOAC BHE-

mHero QY

Cxema no3BosseT GopMHpoBaTh HAaupsHKeHHE, 3a/aBaeMOE JBOHYHBIM KOJOM, Ha
BBIBOAAX MHMKpOCXeMbl ¢ 4 no I3 B npeaenax 0...U,,.

3aBHCUMOCThL HANPSHKEHAS HAa BBIXOJE MHKPOCXEMBl OT JBOMYHOrO Koga Ha
HHXE:

UUMOPOBBIX BXOAAx MpHBETCHA
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Tunosas cxema Brkmovenws UAI
K572ITA1 (A—T) [KP572ITAL
(A—T)] ¢ MOHHBIM BBIXOIAHBIM KacKa-
JOM 1A peanusauﬂn IlByX](BaIlpaHTHOFO
yMHOXeHHS ¥ oecneuerms QpyHkuuy
YHEIIOJIAPHOTO mpeobpa3zoBaHdA kKona
B HanpsbkeHne B guanasone 0..10 B npu
Harpy3ke 0,5 A
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Cxema noseojsier GopMUpOBaTE HAaNpsHKEHHE, 3a/JABAEMO€ [BOHYHBIM KOIOM, HA
BEIBOJAX MHUKpocxemsl ¢ 4 no I3 B npenenax 0..10 B npu Toke Harpyskm 0,5 A.

OnepaunonHbIiA ycumureab DA/ BHNOAHAET GYHKUMIO IPeoOpa3OBAHHA BEIXOAHOTO
toka B Hanpsxkeuue I[IAIL BeixomHod kackam Ha KOMIUIEMEHTAPHBIX TpPAH3HCTOPAX
VTl u VT2 ysenrnumusaeT Harpy3ouHyro crnocobHocts IIAII.

Onoproe Hanpskenne LIAII opMupyercs ¢ HOMOIIBIO NPELM3NOHHOTO CTabH-
ausatopa VD3, Makcumansuoe 3Ha4YeHHe BBIXOJHOIO HAUPDKEHHMS YCTAHABIMBAETCH
Cc noMmoupl peducropa R2 B nenu oOpatHol cBA3M.
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TunoBas cxema BKJTHOYEHHS 7 > 10 §
=X 10
LHATI KS72TIA1 (A—TD) =1 S S ey
[KP572T1AT (A—T)] aas A8 e - Upuix
peanu3alHy YeTbIpeXKBaN- x I
PaHTHOTO YMHOXeHHUs 21 220
H obecneueHuss (QyHKIUK + p—
6unonsaproro upeobpazo- .74
0z 220
BaHUsl JBOMYHOrO KOMA l+ 10«
B HANpMKEHHE HA BBIXOJAX +#8
BHeWHUX OV ~158

Cxema mo3BoyifieT GopMHpOBaThL HANpsHKEHHE, 337aBaeMO€ ABOMYHBIM KOAOM, H2
BLIBOJIaX MMKpocxeMmbl ¢ 4 no I3 B npemenax —Ug,..+ Uy

3aBUCUMOCTD, HANPSKEHHA HA BBIXOJAC MHKPOCXEMBI OT ABOWYHOTO KOja Ha
uudpoBEIX BXOAAX NpPUBEAEHA HIKE:

00...00 Upa—h

01..11 h
10...00 —h

1.1 ~(Unn—h).
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B namHoit cxeme He obecrueyMBaeTcsi HyJ¢BOe HampsbkeHMe Ha Belxope. Ero
HOJyYeHHE BO3MOXHO MPH MOAKJIOUEHWH MEXAY BeBojgamu I5 @ 2 pesuctopa
cmelnenus conpotusneHueM 10 MOwm. Tlpu sTtom TOK, mpoTexajommuii yepe3 pe3ucTop
CMEUMICHHS, CYMMHpPYETCA C BBIXOJHEIM TOKOM IO BBIBOAY 2 MHUKPOCXEMBI, 4YTO
COOTBETCTBYET YBEJHYEHHMIO HANpPsIKEHUs Ha ee BhIXOA¢ HA A. 3aBUCUMOCThH HAMNpsHKEHHH
Ha Buixojte IIATIl oT ABOMMHOTO koJa Ha ILU(POBBIX BXOAAX NPH HANKMYHH PE3UCTOPA
CMEILCHUs MpHBEACHA HUXKE:

00...00 Uon
01...11 2h
10...00 0

11...11 ~(Upa—2h).

B ocTaibHBIX CTyYasxX PeXHM NpeoOpa3oBaHus N0 OHIOJAPHOMY TOKY peanH3yercs
OOLIMHBIM BRIYMTAHHEM TOKOB MO TIEPBOMY H BTOPOMY BRIXOJAAM MHKPOCXEMBI.
MusepTrpoBanie TOKA MO BLIBOAY 2 OCYUIECTBIAETCH B NEPBOM KaHAJE OMEPALHOHHOTO
yeumurenss DAI. Bo BTopoM kaHale MNPOMCXOAUT CYMMHMPOBAHHE BHIXOJHBIX TOKOB
HAI u npeobpasosanue B HampsXKeHHE 3a CYeT BKJIIOYEHWs B 1eNb oOpaTHON cBA3M
COOTBETCTBYIOIIETO DPE3UCTOpPA MHKpocXeMbl (BBIBOA 16).

HOuonst VDI1-— VD4 neobxonumel fuisi 3amuThl BerxonoB IJAIT no manpsxenuro.

ToyHoCcTh UM(PO-aHATOroBOro IpPeoOpa3OBaHHA B CXEME OLpPENesAeTCs OTHOIIE-
HUCM COTPOTHBJICHMA pe3ucTopoB R3 u R4, HO He uxX aBCONMIOTHBIMM 3HAYCHUAMH.

Ha npuBefcHHBIX HMXE CXeMaX BRJIFOYCHMS NOKa3aHn! BapuaHThl (hopMHpOBaHHS
onopHoro HanpspkeHud IJAIT ¢ noMoumslo pazIuyHbIX  JAHCKPETHBIX JJIEMEHTOR
¥ AHAJIOTOBBIX MHKPOCXEM.
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RETZNAT (A-T),
KPSTZNAL (A-T)

CxeMbl OpMHpOBaHUSi OHOPHOIO Ha-
npsoxeHus 1 HAIT K572ITA1 (A—T)
. [KP572[TA1 (A—T)] ¢ Henoab3oBaHU-
u) €M pA3MYHBIX JHUCKPETHBIX 3IEMEHTOB
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Cxemsl (QopMupoBaHus onopHoro HanpsokeHusa giua  LAIL  KS72ITA1 (Afj!"')
[KPS72ITA1 (A—T)] ¢ ucnonb3oBaHMEM pa3iMYHBIX aHAJOTOBEIX MHKPOCXEM

Jlonoanurenbuas MTepaTypa o

1. ®enopkos b. I'., Teaeu B. A., dertapenxo B. Il. MHKpOITeKTPOHHEIE uu(bpo-ananorf)-
Bole u aHanoro-uudposeie mnpeobpazosatesy.—M.: Paguo u cea3b, 1984.—
C. 45—51. .

2. Jlyxbsnos . A. KP580 —aBTomaTu3anus Ges npobrem // MuxponporeccopHsie
cpeacTBa M cucTemsi, 1985.—Ne 1.—C. 90. i

3. Crumopuyk JI. M., Kuumosmu C. Y. BpemanmnynbcHslii aHanoro-uu¢pposoil mpeoS-
pa3oBaTels JUIA M3BJCYEHHA KBaapatHoro kopHsa // IlpuGopbl # TEXHHKA .IKC-
nepumenta, 1986.—Ne 3.—C. 112—113.
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KP572MNA2A, KP572IMA25, KP572MA2B

Mukpocxembl npefcTaBiastoT coboif Habop (YHKIMOHAJNLHBIX 3JMEMEHTOB 1N
noctpoeust 12-paspsinublx  yMHoxaroumx LAIT ¢ dyuxumedi sanucm u  xpaxenus
mdposoro xoma, AL nocacnroBatenbHBIX  NpUOINKCHIH, YIPABAAEMEIX KOIOM
nejiMreNiel TOKOB M HANPSKEHHHA. a TakkKe APYIMX MHAOroyHKUMOHATbHBIX CXEM.
OcyuecTBASIOT TPeoOPa30BAHHE BXOJHOTO JIBOWYHOTO MapajiensHoro 1mdposoro
KON@ B BLIXOJHOW TOK. NPONOPLHHOHAMBHBIA 3HAYeHHIO KoJa ¥ (HJIH) ONOPHOTO
HanpsxeHHa. OO6nagaloT BO3IMONKHOCTBIO TIOTHOTO ABYX- M Y€ TIBIPEXKBATPAaHTHOI'O
YMHOXCHHSI CHTHATOB, KPATKOBPEMCHHOIO XpaHeHHs IdpoBoit HHOOPMAIMH ¥ Xapak-
TepulyeTcs Majnoi NoTpeSaAeMOi MOLIHOCTHIO.

BeinosiHeHbl Ha ocHoBe KommiaemeHTapHbix MOII-Tpaniucropos ¢ noaMkpemHu-
€BbIMH 3aTBOPAMH ¥ TOJMKPEMHHEBLIX MPEUKW3HOHHBIX PE3UCTOPOB. He Tpebyromux
JIA3epHOH NONTOHKM, W CONCPXKAT 518 wuuTerpaabHblX 7ieMeHTOB. KOHCTpYKTUBHO
opopMIieHsl B IIACTMACCOBOM Kopmyce Tuna 2123.40-2. Macca mukpocxem He Gosee
6,5T.

2123. 40-2
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KP572(1A2 (A—B)
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Dyuxyuonaavrblii cocmas: [— IBEHaANAThH YCHIMTeNeH MH-
BepTOopoB; I, JII—peructpbl 3amucH M XpaHeHHs LudpoBOH
" mnpopmauny; [V —ananoroBpie Nepekiioyared Toka; V—mpe-
LUHM3HOHHAn pe3uctopHas Mmarpupa (PM) tmma R-—2R.

Hasnauenue evis000s: 1-—1udposoit sxon 7, 2— madposoit Bxox
8; 3—mposoii Bxon 9; 4 — undposoit Bxon 10; 5 — mmapposoit Bxox
11; 6—undposoit Bxoa [2 (Mnaawinii paspsa); 7 —HANpsKEHHE
uctounnxa mwranns (Uy,); 8 —Bxox 2-ro peructpa; 9 — obnmii BLIBO
(uubpoBas 3emns), [0 —HanpsxeHne ucTousHka muranns (U, ),
13 —- BbIBOA KOHEUHOTO PE3UCTOPd MATpHlIbl; 27  ONOPHOE HAMNDSKE-
aue (U, ); 28— BeIBOJ pe3ucTopa 0OpaTHOM CBA3H; 31 — aHAJIOTOBBIN
BbIXOJ [; 32— aHaNoroBbli BbIX0X 2; 33— oOmil BeIBOJ (3HANOTOBAst
3emns); 34 —Bxona 1-ro peructpa; 35 —undposoit Bxox / (crapuinit
paspan); 36 —umadporoi Bxoa 2; 37-—nudposoil Baua 3; 38 —
1MQpoBoit Bxox 4; 39--- unbposoit Bxox J; 40 - - wdpoBoii Bxoa 6; 11,
12, 14—26, 29, 30 —-He3aAciCTBOBAHHKIC BLIBOIEI.

Ocobennocmu  pabombl  MUKpOCXembl. Y CHAMTEIM-HHBEPTOPH!
OCYLIECTBJIAIIOT COITTACOBAHME BXOJHBIX YPOBHEH HanpskeHHH
mpPOBOro KoMa ¢ YPOBHAMH cpabaTblBaHKA UU(MPOBBLIX JIEMEH-
TOB pa3psaOB BXOAHBIX PErHCTPOB. BxomHOoH GydepHmlit peructp
Il upenuazHaveH nIs 3alMCH ¥ XPAHEHHS B TEYEHHE OJHOIO

KP57271A2 (A-B)
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TA4KTOBOFO MMnyibca 12 paspsnos uudposoi unbopmauwu. Bxonso#t perucrp I,
NOMUMO YKa3aHHBIX (DYHKUMM, YHPABISCT AHAJNOrOBBIMH INEPCKIIOMATENAMH, NpeaHas-
HaYeHHbIMA Ans  KOMMyTanun Bersel PM  Ha TokOBble MM 3eMJIsiHbIE
PesucropHass Marpuma R—2R ¢opmupyeT NBOMYHO-B3BCHICHHBIC TOKH.

Mpy nOCTYMICHUM HAMPSKCHUS BBICOKOTO YpPOBHS Ha RU(POBbie BXOABl COOTBET-
CTBYIONIIME ¥M aHAJIOTOBbIC NEPEKITFOYATEIM KOMMYTHPYIOT MOAKITIOUEHHBIE K HUM
BcTBH PM Ha TokOBbic IHHbl. 3ajaBaemMblii OT BHEUIHErO WCTOYHHKA OMOPHOro
nanpsoxkeuns (MOH) rTox jeimmrcs 110 ABOMYMHOMY 3aKOHY W TIOCTyHaeT Ha BBIXOJ
48 MHKpoOCXeM, mocCie Hero CyMMHUpYETCs Ra Bxojae Bhenmero OV.

HIXHBI,
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[Ipy NOCTYIUIEHMH HalpsiX€Husi HH3KOTO ypoBHS Ha UMbPOBBIE BXOABI ABOHYHO-
B3BCIUICHHBIC TOKH KOMMYTHPYIOTCS Ha BBIBOA 2 MHKPOCXEM, II0CJIC UEro TaKXKe
CYMMHDPYIOTCS H4 Bxoje Bueuisero OV.

Hamuaue oTnensHOTro BHIBOjA THMTAHUS BXOAHBIX YCHIHTENEH-MHBEPTOPOB OT
MCTOMHMKA HanpskeHus +5 B obecnieunBaeT paboTy MHKpocxemM C  UuMdpPOBBIMH
TTJI-mukpocxemamu  Ge3  NOLOJHUTETbHLIX PEIUCTOPOB M YXYMUIEHWS TOYHOCTH
npeobpa3oBaHus.

B 34BMCMMOCTH OT JOTMYECKMX YDOBHCH Ha BXOJaX YNPABICHHS pErHCTPaMu
MHKDPOCXeMbl BLIIOQJIHANT pa3JjHyHble GYHKUMM B COOTBETCTBHM C Talauieil.

Gdynkunn, snmoanseMsie mukpocxemamn KPS72I1A2A, KPST72I1A2B, KPS7201A2B
B 3aBHCHMOCTH OT JIOTHYECKHX YpoBheli ma BXofax ynpasjenns (BniBoasl § m 34)

Jloruveckue YPOBHH yipuBICHHA
Dyuxing
Buipon 34 Brisoa &

3anuch JAHHBIX B peTHCTp [/, XpaHeHHC NpPeAbUTYINHX AaH- 1 0

HeIX B peructpe [IJ

CunThIBaHKC AaHHBIX M3 peructpa II B peructp III, xpaxe- 0 1

HUE NaHHBIX B peructpe [/

Hpsvoe NPoxokACHUE JAHHBIX 1 1

MTpumevanue. JaurensHoCcTb HMIYILCOB MO BXOAAM YNpaBiCHUS PETHCTPOB
I u 11l ue 6GoJiee 5 MKC.

OcHoBRLIe nApaMeTphb!

HoMunanbHoe HanmpsKeHUC MUTaHUA:
Ut (BBIBOH 7) oiiiviiiioniiiineieiniicsecnieenresssesresssesssesssesas +5B
Upz (BBIBOA 1) iiiiviiiriiieeeiinie e et srverrescseesiaens +15B
Tox notpebirenus npu U,=1024 B, Ul =24B,
T=+25"C, He Goaec:
no woiBoay 7 npu U, =525B, Uy=15B ... 2MA
no BeiBOAy 10 mpu U, =475 B, U,,=1575B ... 2 MA
BxoaHo#i TOK BbICOKOrO ypOBHA  (CyMMapHBIil) npu
U,1=525B, U,;=1575B, U,,=1024B, UL=24B,

T=425"C, HE BOMEE .ccooccrrrirririierirenieisiesrarereeraseraseesae s 10 MxA
BrixosiHo# TOK cMeluenus wyas npu U, =5 B, U,;=15,76 B, i
Ui=1024 B, U%=08B, T=+25°C, ue Gonee ... 50 HA

HenuneitHocts npu Uy (=5 B, U,,=14,2§ B, U,,=10,24 B,
UL=24B, U%=08B, T=+25°C (8 % oT mnojHo

IIKkabl):
KPST2ITALA et ertsestestire s eresassbesbe e —0,025...0,25%
KPST2ITATB oot ieeer e catebeesesanesres e —0,05...0,05%
KPST2ITAIB o seest e er s esmava s s v —0,1...0,1%

HuddepennuanbHas HeJIMHENHOCTD npu Ua1=5 B,
U,,=1425B, U,=10,24B, UL=24B. U%=08B,
T=+25C:
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KPST2TTATA ottt s smaesocaenans srananes —0,025...0,25%
KPS5S72I1A1B . —0,05...0,05%
KP572I1A1B -0,1...0.1%

BpeMst ycTaHOBTeHMSt BBIXOAHOTO Toka npH U,;=4,75 B,

U,,=1425B, U,=1024B, UL=24B, UJ=08B,

T= 425" C, HE MEHEEC ..occccvrirurniicermaraarreeeseniiinteaaaaeaeesssassanees 10 Mxc

Ynucmo paspspos npu Uy, =58, U,,=15B, U,,=10,24 B,

UL=24B, U%L=08B T=+25°C, He MmeHee .......... 12

JlonoHATe/IbHLE HADAMETDL (TMNOBLIE 3HAYCHHH HaPaAMETPOR)

BBIXOAHON TOK CMEIUEHHS HYJH ..ooooovovniinnnniiriineennnesinssernnsns 30 HA
BXOMHOA TOK BBICOKOIO YPOBHA MO KaxXaoMy uuppoBoMy
BXOJY  receseresanteecnesnusossesimteseteonsessssseinsonsanasssesssesesiesnsnersnsonas 0,82 MA

ConporuBiierue 0OpaTHOM CBS3H ..........
Buixomnast eMkocTe npu kome 11...11 ... .
Boixonuast emxocTs npu xoge 00..00 ... e 70 nd

Mpenenslinie 3KCNIyaTalMOHHbie Aakble

Hanpspkenve nuraHus:

Usi (BBIBOA 7)) ceiiiiiiititinimie it sacesiee s s s e 4,75...525 B

ULy (BBIBOT 10) it 14,25...15.75 B
OnopHOE HATPIKEHHUE ..ooeenvicrvereceenrieinsinnne . 10,22...10,26 B
Bxomnoe HanpsXEHHE HHU3KOTO YPOBHA ...... .. 0..08B
BxonHoe HanpsiKeHHe BHICOKOTO YDOBHH ... . 24.5258
Temneparypa OKPYXKAIOMIEH CPEABL ..occoocovieveerminenicciinieiansis ~10..+70° C

IMMpumenanne. Mukpocxems! AONYCKArOT BO3JCHCTBHE CTATHYECKHX 3a-
panoB Cc uoTeHuMajgom He Gosee 30 B.

[Npenenbnnie 1eKTPHYECKHE peXHMBI (BHLAEPKKaA
ve Gosee 14 3a Bech NepHOX IKCIVIyaTauHM)

HanpsokeHue muTaHus:

. 47...17B
. 12..17B
ONOpHOE HANPSIKEHUE .cvoovereenrenreninrerreneeenes ver —22,5...4+22,5B

BxonHoe HaNpPsKEHHE BBICOKOTO YPOBHA ..cvccccrorierertenceenens 24..17B
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THMoBble 3aBUCUMOCTH TOKOB HO-
tpebiaenns KPS72IIA2 (A -—B)
OT HanpAXeHUsA Ha HUPPOBBIX
Bxomax npu U, =5 B, U,,=15 B

Togy , HA
KP57207A2{A-B)
Q03
got ? d /7
0 % L
40 -0 q 20 L7 60 T.°C

TunoBbie 34BHCHMOCTH TOKOB NoOTpeb-
nenuss KP572ITA2 (A—B) or Temre-
parypbl OKpyXKaroueh cpensl:

I—Ily npu Uy =5 B, Uyp=15 B
2~ nort TPH Unl = Un2= 15 B; 3—Innr2
npu Un = > U,=15B

¥ Uy=Ug,=15 B

Ioor, A

20

15 I"M/</

10

/I
7

0 25 5 55 W

KP57211A2 (4-5)

\

725U, 8

Tunossle 33BUCHMOCTH TOKOB MO-

tpebnenust KP572ITA2 (A —B) ot

HaNpsOKCHAA Ha UHPPOBBIY BXO-
max npu Uy =U;,=15B

ok s MKA
000
’ KPST2ITA2 (A-B)
- N
N
100
10° 10°% £y 0w
Tunosas 3aBUCHMOCTD BBIXOJIHOTO

toka LIAIT KP57211A2 (A-—B) or
4YaCTOThl HM3MCHCHHMA OMOPHOTO Ha-
npsoxenus upn T=+25"C
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A6y, 0w, % (om nonnoi wranss) Abny , 46y, % (om nosnoi wranes)
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Tunopble  3aBUCMMOCTH  OTKJIOHEHMH Tunossle  3aBUCHMOCTH  OTKJIOHEHMH
auddepenunanbuoli HemuueitnocTn Ad,,  auddepenuuanvuoll HemMuedinoctH A,
u abcomoTHOM HorpemsocTd npeodpa-  u aGcomoTHOM norpeuiHocTy npeobpa-
30BaHMA B KOHEYHOH Touke IIKabl Ad,, 30BaHMA B KOHEYHOU TOHYKE IHKAJIbl Ad,,
LIATT KP572ITA2 (A-—B) or Ttemne- LAIT KP572I1A2 (A—B) or Hanmpsxe-
paTypsl OKpyxaromeii cpessl vus  nuramms U, npu Uy, =S

B u T=-40..4+80° C

Pexomenpanun no ApAMeRennIo

1. OnopHOE HANpsHKEHHE MOXET 3anaBarbCs MO BblBOAY 27 NrOOOH MOJMPHOCTH
1 dopMbl B npeaenax AOMYCTUMOH aMIUIMTYABL

2. HesapeficrBoBanuble mudpoBsle Bxoabl (BBIBOABI /—6, 35—40) aomKuBl OBITH
coeauHeHbl ¢ ofwell mmHON (uMdpoBas 3emus, BeIBOA 9).

3. [TopkarodeHve HampsPKeHMH K He3aaeHCTBOBAHHBIM BRIBOJAM MMKPOCXEM 3a-
npeLaeTcs.

4. DKBMBANICHTHOE COMPOTHBJIEHMe pesucTopHoil Martpuusl 30 KOm.

5. JIna COXp4HEHMS TOMHOCTHM NpeoOpa3oBaHus HeoOXoquMO BHIOHPATh BHEIIHME
MmuKpocxeMbl OV ¢ HanpshkeHMEM CMEIIeHMs Hyns He OGonee TOMOBMHBL 3MAa4YCHUA
Miaauiero paspsaa (h/2=1,25 MB).

6. IIna obecneuenus Ouicrponeiicteus LIAIT Ha ypoBHe, 3aJlaBaeMOM MHKpOCXeE-
Mamu, HeoOxoaumo BBIOMpaTh, BHewlHMe MUKpocxembl OV ¢ MalbM  HampskeHHEM
CMEIIEHMA HYJIA M BPEMEHEM YCTAHOBJICHMS BHIXOJHOTO CHTHanma He OGonee 5 Mkc.

7. 3amwrhbie auoabl HeoOXOAMMO pacnosiaraTb Ha IUlaTe B HENOCPEACTBEHHOH
6ausoct or BhiBogoB 3] M 32 MHKpOCxeM.

8. DmexTpuyeckne pexumbl HA MUKPOCXEMBI peKOMEHAYETCS OJaBaTh B cleayromei
HOCTeJOBATEBHOCTH: MOTEHIMAI 3¢MIIH, HANPSXKEHHE NCTOYHMKA IMTaHua U, ,, HanpsokeHMe
UCTOYHMKA muTanus Uy, onopHoe Hanpsokeuue U, HanpsikeHue va IH(pPOBBIE BXOADI.

TMopsanok cHsTHA peXMMOB 10JDKeH ObITh 0oOpatHBIM. TIpM BBINOJHEHMM YCIOBHA
U,, < U,, nonyckaercs OJHOBPEMEHHAS NojJada Ha MMKDOCXEMBI M CHSTHE 9JICKT-
PHHECKUX PEKHMOB.

9. Ha emBomsl 3/ M 32 MMKpOCXEM HE AONYyCKaeTcs NOMABaTh HaNpsKCHUE
menee — 100 MB u Gonee U, ,, a Ha BeiBoast [—10, 13, 33—40—wmenee 0 v 6onee U, ,.

10. Jlonyckaercd mpoBepka IIEKTPHYECKUX LeNed MHKPOCXEM B ammaparype HpH
BBIK/IHOYEHHBIX MCTOYHMKAX NUTAaHMA, HAJM4YMM Ha BHIBOAAX HampskeHus +3 B u Tokax
Mo KOHTPOJMPyeMbIM nensiM He Gonee 100 MKA.
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Tunopas cxema sxsrouenus LIAIT KP572I1A2 (A—B) ans peanusamun ABYXKBaJApaHT-

HOro yMHOXeHus u obecrederus QYHKIMHM YHUNONSAPHOTO npeoOGpa3oBaHMs ABOMYHOIO

Koaa B HanpsakeHde Ha BelxoAe BHellHero OV (C BO3MOXHOCTBIO PETYIMPOBKH
KodppHuuenTa npeobpazoBaHus)

Cxema obecneyuaeT QGopMmpoBaHHE BBIXOAHOTO HANPSHKEHUS B Openeax
—U,,..0 B. B uenp obpartHoli cBasu BueuwlHero OV BKnoueH BHYTPEHHWH pesucTop
o6paTHOH CcBf3M MMKpocxeMsl (BbiBOJ 28).

3aBMcMMOCTE Hanpsxeuus Ha BbixoZe LIAIl oT ABoMyHoro koja Ha UUGPOBBIX

BXOAax cCieAyrouias:

00...
00...

10..
1.

00
01

00
11

0
—U,, 12712

-"i/-on/2
—U,, (1-2'2).
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Tunosas cxema Bxiouends LIAIT KPS572[1A2 (A—B) s peanu3auuy YeThIPEXKBAJ-
paHTHOTO YMHOXCHHMS M obecrneueHns ¢QyHKuMM OMIONSIpHOro npeoOpa3oBaHMA JBOMY-
HOTO KOAa B HampsUKEHHE Ha BbIXOAaX BHemHHX OV

Cxema obecneynBaeT (QOPMHPOBAHHE BLIXOAHOTO HANpSXKEHHS B nNpeaesax
—U,,... +U,,. Pexum npeobpazopanus 1m0 OMNONApHOMY TOKY DPEajIM3yeTCs BHIMMTA-
HMEM TOKOB HO BLIBOAaM MmMKpocxembl 3/ u 32. Ha Bxome OV DAl npoussoaurcs
HHBEPTHPOBAHUE BHIXOJHOTO TOKA IO BeiBoAy 32, a Ha Bxoae OV DA 2 unseprupyeMbiit
TOK CYMMMpPYETCS C BEIXOAHBIM TOKOM I1o BetBofly 3/. Jduoast VD I1— VD4 neobxoaumbl
IUIA 3al0MThl BRIXOACB MMKPOCXeMBl (BBIBoAMI 3/ M 32) no HanpskeHuio. TOHHOCTH
npeoOpa3zoBatus B JAHHON cxeMe ONpeaesseTCs OTHOLLICHMEM pe3UcTopos RJ u RZ,
HO HEe Mx abCONMOTHLIMM 3HAYCHUSMH.

3asucumMocTs HampsokeHus Ha Bbixone HAIT or aBouyHoro xoma ua uuMdpoBbIX
BXOJax cleaylomas:

00..00 U, _—#4

. 0111 &
10..00 &
.1 (U, —~2h).

Hysnepoe nanpskenue sa Boixoge LIAIT MOXHO MONY4MTH NIPH NOAKIIOYEHMH DE3UCTOpPA
cMmemenns  conpoTupieHdem 120 MOM mexay BoiBogamu 32 u 27. Tipu oTOoM TOK,
HPOTEKAIOMMIT Hepe3 DPEe3UCTOP CMEINCHMS, CYMMMpPYETCAs C BBIXOAHBIM TOKOM IO
BBIBosty 32, 4TO COOTBETCTBYET YBCIMHYCHHMIO HANpPSKCHHS Ha h.

3aBucuMOCTh HanpskenMs Ha Bbixoge IJAIT oT ABOMYHOrO KOAa Ha BXOAC NpH
HaJIMYMM pPE3UCTOPA CMEIICHHS TOKa3aHa HMXKeE:

00..00 U

on

0111  2h
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Jlonoaunrennnas nHTEpaTYypa

I. ®enopkop B.T., Temen B. A., Jderrspesxo B.II. Mnkpoanekrpoutbie uudpo-
4HANOMOBBIC H aHaJoTO-IIppoBsic NpecobpasoBatesm.-—M.: Paguo u cBs3b, 1984.—
C. 51 --55.

2. T'padonoctpontear H-306 B cocTaBe ynpapisioHIero BbIYUCAUTENIBHOIO KoMILTeKca
CM-1/H. 1. bapa6Gasos, M. P. 3aBoackuit ¥ Ap.,/ [IpuGopsl n TexHHUKA 3KCTICPUMEH-
Ta, 1985.— Ne 4—C. 76---78.

3. ®aeiisep E. T'. Opraduzauus mexnpoueccopioro o6Meda B YUITY ¢ nopunHeRHbIMM
KOHTPONNEpaMu // MUKPONPOLCCCGPHBIC CPEACTBA B CHCICMBbY, 1987.— Ne 2.—c. 43—

KP572(1B3

Muxpocxema npeactapsisier coboit Bocbmupaspsausiii Muxkpomotnnbit ALIT mo-
CJIe1I0BATENbHBIX NPUGIIMKCHUEA, CONparaeMblii ¢ MuKponpoueccopamu. IIpensaznavena
IS BBOJA AaHAJIOrOBOH HHGpOpMalMu B MHUKPONPONECCOPHl, MMKpo-DBM u apyrue -
CPEeACTBA BHIMMCIIMTCIBHON TEXHMKM M OOECHCHMBAET PEXUMBI CONPAKEHHA: CTATHYECKOH
MAMATH C NPOU3BOIBLHOH BBIGOPKOil, NMuMATH O C4nlbisaHUCM H BHEILHCH NaMATH.
Nsrorosreda no rtexuodtorun KMOTI-crpyk1yp ¢ caMOCOBMCIMEHHBIMA IIOJMKPEMHM-
SBBIMH 3aTBOPAMM M M30NAuMeil J7eMEHTOB JIOKAJIbHBIM OKMCIIEHMEM M COJIEPXHT
540 uuTEerpadbHBIX J7EMEHTOB. KOHCTpyK1HBHO oOfoupmiiehd B ILiac TMaccoBOM 18-
BBIBOAHOM Kopiyce THIa 238.18-3. Macca muxpocxemsl se Gonee 1,5T.
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DyHryuonasonvili cocmas: | —JOTHYECKNE YCTPOHCTBA YHPABJIGHUSs M CHUHXPOHH-
3amuu; I1-— perucip nocaenosarenbuux npubawxennit (PIIIL); 71— nudpo-ananorosstit
npeobpa3zosarens (LAIT); IV--komnaparop nanpsokeaus (KH); V-—soixonso#t kackan
C TpeMs JOIMYECKMMH COCTOSHUAMM.

KPS§72083

-;— U, | A/ \usvit

'jﬂl 28/ 2 wp)

-—VIIFS D87 72

[3

~{ s 755 HL

B x5 784 |2
— 1 g

ap 85t

7 ] J56 2

Do ,

5 287}~

1) 0V 288 (cP)

Hasnauenue 6v160008: |—HanpsxeHue Ucrovynuka nurakus (U,); 2—onoproe
Hampskenue (U,,); 3—BXOR CMemeHds XapakTepucTHKH npeobpazopanus (BOFS);
— aHajiorospif Bxoa;, J— oOmmii BeIBoa (amanorosas 3emis); 6 —uMdpoBoil BhIXOA
8 (crapiuwmit); 7- - uudposoit sbixoa 7; § —uudposoit Buixoa 6; 9— uudpoBoi BeIXOA
S5; 10 -—wmbposoit Beixom 4; Il — uudposoit Beixom 3; I2—nuudposoii BeIxOa 2;
13— pudposoit seixon [ (Muamunit); /4— Boixoa cocrosuus (BUSY); 15—Bxoa

CHrHaia cuuThbiBaHus M 3amucu (RD); 16 —Bxon curhana aapecauuu (CS);, [7-—Bxoa
ITaKTOBBIX MMIYNbcoB (CLK); I8-—o6mmii BeiBoa (mudpoBas 3emns).
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Bercoxoe conpomubrenne

BpeMeHHBlE — AHArpamMMbt
paGorer ALIIT nmocneaosa-

k—”_—\__

— TeJIbHBIX npnbaKeHus
busy KP572[1B3 B pexumax
CTaTHYCCKOH namMAaTH

o5t _Z‘ZL_W___— ¢ NPOU3BOJILHOH BRIGOPKOH

(a), naMaTd CO CYMTBIBA-
HMeMm (6) ¥ BHeIHeH Ra-

MATH (6):

Py T t, — IUIMTENIBHOCTD MM~
ko-ts \ 4 ) n)ylnbca HagaibHOH yCTa-
35y % - " HOBKM cbpoca; I, —Bpems
b teea \ npeolbpa3oBaHus; Lyon—

BpeMsS 3a4CpXKKM BbIIA4H

DB1-088 OaHHBIX; 1,.;—BpeMsi 3a-
JEepXKKM CYMTHIBAHMS [aH-

6) HBIX

Ocobennocmu pabomer muxpocxemur. Ipuruun paborot ANl nmocnepoBaTesbHbIX
npubimxedui npeanonaraer cpabhenue ¢ momompblo KH anamoroseix curmanoB Ha
Bxode npeobpazoparens M Bbixoae BHyTpenwero LJATI B uenu obparuoii cpa3m.
Peructp nocriegoBaTeNbuplx  npuOnukeHuit  ocymectTBiaseT ynpabneuue LAIT no
uMppoBoMy BXOAY TakK, YTOOLI aHAJIOrOBBIX CHFHAN HAa €ro BLIXOJAE HOCIEAOBATENBHO
npubiMkaics K 3HAYEHUIO peobpa3yeMoro aHajloroBoro cursaia. B MoMeuT paBsencTea
CpaBHMBaeMbIX curHanoB HMppoBoii koa wua suixoge HAIlI u mnpeobpasoparens
B [EJIOM COOTBEICTBYET C 3a/aHHONH TOYHOCTBIO AHAJIOTOBOMY CHMTHAaJly Ha BXOME
ALTT. B uensax noBelieHns GoicTpogedcrBus npouecca npeobpasosanus B AIIIL
KP572IIB3 ucnonb3opad IJAII ¢ BuIXOZOM 1O TOKY.

Jloruveckme ycTpOHCTBa yNpaBficHUS M CHUHXpOHM3alMH B Gioke I oObeguMsAroT
reMepaTop TAaKTOBLIX MMIYNBCOB, OEKOAHPYIOWIYIO JIOTHKY, YCTPOHCTBO cTpobMpoBaHus
BeixogoB KH. C ux noMomipio BHIpabaToiBAlOTCS YNpaBJIAlOHINEG CMTHANBL Hauaa
M OKOH4YaHMA Npeobpa3oBaHus, Ha4aJ LHOH YycTaHOBKM (cOpoca).

Peructp nmocneaoBaTenwHbiX HNpuO/MxeHHid I/ COCTOMT M3 CABUraIOHIETO perucTpa
Ha D-Tpurrepax M perucrpa mnaMmstd Ha RS-tpurrepax. OH BoIonHseT GyHKIHIO
NOPa3pANHOro CABMIa NOrMYeckoit 1 s HampaBJICHMM OT CTaplUEro paspsiAa K MIIAIUINM,
KOTOpBI OCYIIECTBNSETCS ¢ HOABJACHHEM KaXgoro HOBOTO TaKTOBOrO HMNYyJbCa.
Peructp mamsaty B PIIII npeguashauen I xpaHeHHs pe3dyibrata npeobpasoBaHus
M BBIIOIMEHMS NOpa3psgHoll 3amucn Tekymmx coctosuuit KH.
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CurHaJ bl BHYTPECHHETO YyHpasJicHMs BoIpabaThIBAIOTCA NPH  HOCTYILICHHM Ha
pHEUHMe BXOAbi ynpasjeHus ALIIl curHanoB agpecarmu C, a TakXe CYMTHIBAHMS
u zamucd P. BHYTDCHHMM CHTHAJIOM HadajdbHOrO YycraHoBneHHs (cOpoca) B PIIIT
npeobpa3oBaTeNs NPOM3BOAMTCA 3amuck 1Mpposoro koaa 10..00. Cursan wasana
ppeobpasoBaHUs 3alNycKaeT BHYTPEHHMH TEREpPATOP TaKTOBLIX HMOYJILCOB, obec-
peuuBatOMi  mponecc npeobpasoBanus U obmeHa paHubiMu. [IpM  BpeMennoM
" copnafeuuy cHCHanos ympaBaeuus P, C u B ¢QopmupyeTcs curian CcYMTHIBAHMS
uadopMalu¥ B BBIXOAHOM K4aCkaae C TPeMs JIOTMYECKMMH COCTOSIHUAMH VY.

Ocuosibie napameTps . «

HoMuHaNbHOC HAOPAKCHUE NUTAHMA (BHIBOA /) ..oooveveennen. 5B
Tok norpebnenus (no Bbmony 1) npn U,=5258B, U, =
=-108B, U,=0B, UL=3B, U,,,—OS B Jap=1MTIT,
T=-10..470° C, ue bomee ..........
Onoproe Hanpsxesue (BbiBOA 2)
Hanpsxenue cMmellieHus HyjIs Ha Bxoxne npu U, =475 B, U, =
~—10B, 0B<U,<10B, UL=3B, US—08B, fo=
=1MII, T=—10..470" C .o eaes —50...50 MB
Brixonuoe Hampsxenve HU3KOTO yponm npu U, =525 B,

U,=10B, U,=-02B8B, U,,=3B, US=08B, f =1 Ml

T— —10.. +7O C, HE DOMEE ..ireeeerieeeriiiirisie e eteees b 08B Co
BuixoiHoe HamnpsbKenue Bbicokoro ypous npu U,=4,75 B, ﬁl‘}a
Uy=—108B, U,=102B, U,=3B, Uy=08B, f,=
=] MI'u, T=—10...4+70° C, HE MEHEE .....ccoccrrvcmrrerrrarenn.nn 4B
Hemuneltnocts npu U, =4,75B, U,=-10B, 0B< U, <

<10B, U%=088B, f,,=1MIy, T=-10..+70°C, ...... —0,75...0,75 MP

Juddepenunansuas Heamueiisocts npu U,=4,75B, U,
=-10B, 0B<U, <10B, UL=3B, U,,—OSB f"p
=1 MTI, T——IO s T0% Gl e, —0,75...0,75 MP
ADConOTHAA TOrpeliHOCTh 1IPeoOpa3oBaRUS B KOHCYHOU Tou-
ke wikangel npw U,=4758B, U, =—10B, 0B< VU, <10 B,
UL=3B, U%=08B, Sap=1MIw
T=—10 M 425" C ettt —3..3MP
T=+170°C —4,5..45MP ;
‘{acm'ra BHYTPEHHETO TAKTOBOI'O rcuepdropa npu U,=5,25 B, -
=—108B, U,=0B, UL=3B, U%=08B, T=-10.
...+25° € ettt sttt et e e s 0,4...1,5 MI'y
Bpems npeoﬁpaaondum npu U,=475B, U,=-10B, )
0<U,<10B, UL=3B, US,—OSB Jop=1 MIy, T=
= —10 4707 C, HE BOJIEE wovvveeeieeeeceieivieeie e s s 7,5 mxc
Yucio paspspos npu U, =4,758B, U,,=—10B, OB< U, <

Il 'l

<10B, UL=3B, U%4=08B. f,=1MIu T=-I0.. i

4T70° C, HE MEHEC .ccocieiiriirieeeiieeceeeneecnte s eeae e sn s ns 8 -

\_‘k,

JononuTe/sHble napameTphl (THNOBbie 3HayeHds MapaMeTPoOB) ‘W

Iﬁ}~

BxogHOM TOK 1O BBIBOAY 17 .oocceeoiercieiecceereeeeeerenens 0,7 MA
BxoaHo#t TOK no BuBoaaM IS5 M 16 ..., 0,01 MxA
Tok yredkd N0 UUPPOBHIM BXOAAM ..ocoovervrreieereeeraneiienans 0,01 MxA
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Bpemsi yCTaHOBJCHUS B HA4YaNbHOE COCTOSHHE .....ocoeen. 2 MKC

BpeMs 3a/iepKKH BBLAAYM AAHHBIX ...ooceocrercinncnivinnininennen. i
BpeMs 3ai€pXKU €OPOCA JAHHBIX .ooccccrvvireeriiicnsinriciinennns
BxonmHoe CONpOTHBIICHME 11O BHIBOAaM 3 H 4 .. .
BxoaHOe COMPOTHBJICHHE MO BBIXOAY 2 .ooccovrevivieciiinenne .18 s
PaGouas TakToBas ¥acTOTa reHeparopa, 3adaBacMas BHEIL- S
MMM 3JIEMCHTAMM  ............ OO SO PUPTN 500 xTI'x
Temnepatypbiii  K0dbGHUUMEHT HanpsXCHUA CMELICHNS

HYJIS HB BXOJMIE .viooeecoriiineerieasieoinernesnmssusnasiessseesaessessnonsenes 15 mxB/°C
TemuneparypHniit k03dduuneHT abcomoTHOR NOrpeuHoCTH

ApeoOpa3oBaHUA B KOHEYHOH TOYKE IMIKAMBL ....ccocconnnee. 25-107% MP/°C
TemnepartypHulit xoddduumuent uenmueiinocT u  aud-

(PepeHNUANBHON HEMHEHHOCTH  .oovvievceceeeeeceececnaeanes 2:107% MP/°C

l'lpeueﬂbnue IKCnnyaTayHouuble JaMHbie

HanpsKeHUE THTAHHT .oocooovvinienieevriccsnnnneceneesrsenecassassones 475..525B
ONOPHOE HANPAKEHUE  ..oovomeeeeerneeincncinsinacsieaneseriasnesaeeissrees —10,5..—9,8 B
TemmnepaTypa OKPYKAIOWISH CPEIBI ...oococvrivcnicvnricrennncnnn. -10...+70° C

Ilpenesnpie 3neKTpHYECKHe peXHMbI (Bhilepikka ne Gonee 14 3a Bech
fEPHO  IKCIUIYaTAITHH)

Hanpsxesde nMranus
OnopHoe HanpsKeHue

(404, ol, nB | Ui ol, 48 Up , B
§

KP572083 KP572083 e |

¥ & / 5’2’___ // ;

Z N 4 48 .
\ KP57211BF
0 2 0y f
2 14 6 8 top, mae 45 § 55 60,8 45 5 55 Elh,B
Tunosas 3aBHCHMOCTH H3- Tunosas 3aBHCHMOCTDH Tunosas 3aBUCMMOCTB BbI-
MEHEHHUS HanpsDKeHUS CMe- HaNPSHKECHUA CMelLEHH s XOQHOTO HANpsPKEHus Bbl-
WICHMA HyJs Ha BXOAE OT Hysis Ha mxome AL cokoro  yposua ALl
BpPEMEHM  mpeobpasoBaHUs KP572I1B3 ot nanps- KP572I1B3 ot nanpsixeHus
ALIT KP572I1B3, npuuem KeHUs MNUTAHUS NATAHUA

AUBX0=UBXO~'U;XO, rne
U0 ——3HaYeHHe mapameT-
pa npu ;=15 mxc
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; g4 250t
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Turiopasi 3aBUCUMOCTL Bhl-
XO/IHOTO HANpAKEHUs HHU3-

Tunosas 3aBUCUMOCTHb
TOKa norpebieHus

TunoBas 3aBUCUMOCTH He-
nvuenocty M nuddepen-

oro ypOBHS AHIT KP5720B3 ot Hanps- MaNbHO#  HeJMHeHHocTH
P572MB3 ot wanpsaxenus JKEHUs DUTAHUs ALIT KP572INB3 ot wua-
IMATaHNs ApsOKCHUs UATaHUA
llfm..l, MP l”ﬂx ol, 1B Uﬁfmxr B
B KP572/183 ’, KP5720183
APS72NBF
435 ; / W
,275] = -~ — 465} —
2|t 2
45 5 &5 6 Uh,B W0 0 W Tl 4w 0 WwoTe

Tunosas 3aBMcuMocTs ab-
COJIIOTHOH  NOIPELIHOCTH
npecbpa3oBaHKs B KOHeEH-
HO# rouke Iukansl AILIT
KP572I1B3 ot HanpsxeHus

Tunosas 3aBUCHMOCTH
HANPAXKCHUSA CMEUIeHHS
nyna ALIT KPS57211B3
OT TEMIIGPATYPBl OKPY-
Karome# cpeast

nuranus
”hf.x' 5 ,é\n,é‘mg‘; P
g4 KFP5721785 KP572/783
a3 — 04
/ é‘/
40 0 0 1T -4 g w T

Tunopast 3aBHCMMOCTD Bbi-
XOJHOrO HanpsXeHds HM3-
KOro YPOBHSA AL
KP572I1B3 ot ‘TemnepaTy-
pel OKpyXaromieH cpejabt

TunoBas 3aBUCUMOCTb He-
maHeiiHocT n auddepen-

LMajIbHOH  HEJTMHEHHOCTH
ALIIT KP372IIB3 oT TeMm-
nepaTypel oKpyXarouien

cpeast

Tunosas 3aBUCMMOCTb BBI-
XOJHOTO HANpSKEHWS BEI-
cokoro  yposHs AL
KP572I1B3 or Temnepary-
pbl OKpyxaroteH cpeasl

lﬁﬂﬂll

05\

»

KP5721185

o N |
4,d ™
~40 0 W T%

Tunosas 3aBMCMMOCTbL a0-
CONIOTHOH  NOTPELIHOCTH
npeobpazoBanus B KOHEY-
HOH Touxe mkanel AT
KP5721IB3 ot Temmepary-
pbl OKpyXalowle# cpeshbl
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top, MKE Idﬁmdé;ml; HP T evar M4
8 1 . KP57271B3 ' KPS5T20183 |
7 |ko-ttowan cr-3000) 87
/—_—_—T”
Av e RI=150K0y L
cr-sone | 95
4 T 44, 12
RI=39 xln; CI=510® 125 / 1 R3=150 k01 ; C1=30n®
2 £+ 4 K
A6, 11
| kpsranss | " ' _—
0 N 0 1
-4 0 WwoTe 2 4 6 8 ty,me 45 5 U, 8

Tunosbie 3aBUCUMOCTM  THNOBBIE 3aBUCMMOCTM M3Me-  THUNOBasg 3aBUCMMOCTDb
BpeMcHM npeoOpa3zoBa-  HehMil HenuHeMHOCTH M JMd-  4acTOTBI  BHYTPEHHEIrO
aus AIIT KP572I[TB3  ¢epenuMannHoil  HenuHeHHO-  reHepaTopa TaKTOBRIX

OT TEMINEpaTypsl OKPY-  CTH OT BPeMEHM npeoOpazoBa-  HMIYJBLCOB ALl
xarouleil cpeasl aus ALIIT KP57211B3, npusem  KPS572IIB3 or Hnamps-
Ab,=06,—0), rue &, 3Haye- XKeHHS NUTaHUS

HME InapamMeTpa HpH f,=15
MKC, ZHAJOTUYHO IS Oy,

PBKOMBH)lallHPl 0o NPpUMEHEHHIO

1. ITpu a3kcryaranuu AL ¢ suemmuM ['THU B pexumax crarudeckoil NMamsTd

¢ NPoM3BONBHOH BHIGOpKON M BHElNHEH NaMmsaTH Bbixog BUSY (BeiBox 14) mnpeob-
pa3oBaTesis HeoOXomMMO HOAKIO¥ATH KO BXOAY BHewiHero Oydeproro perucrpa
C TPEMs JIOTHYECKUMH COCTOSHUSIMY.

2. Cocrosumns BeixoaoB ALl B pa3iMyebIx pexuMax paboTel ¢ MHKpONponec-
copaMu ykasa#bl B Tabmuue.

3. IIpn BBIKIIOYEHHOM HCTOYHMKE THUTAHMA 3anpemaeTcs NojJada INEKTPUYECKHUX
CMTHAJIOB HA BCE BBIBOJbl MMKPOCXEMbI, KPOME BhIBOAOB 3 H 4.

4. Tlpu npoBepke LEJOCTHOCTH IMEKTPUYECKMX [EMeil annapatypsl ¢ BMOHTHPOBAH-
HervMu ALITT KP572I1B3 Hanpsokenus, nojapaeMseie HA J10Oble BBIBOABI MHMKPOCXEMBI,
He A0Jokdbl npeBoiate 5 B mpu Toke He Gosee 100 MKA.

5. Ha BuBoawt 6— 13, 15— 17 ALIIT KP572T1B3 3anpeuraercd nogasaTh HaHpske-
Hun Hwxe —0,1 B nm Boille HanpskeHus nuTasns U,.

6. ITonananve BHEIIHETO OJIEKTPMYECKOTO TOTEHUHMAna Ha KpBILIKY KOpIyca,
a TaKkKe NONKIIOYEHME K He3aAeHCTBOBAHHBIM B CXeMax BKJHOYEHMS BBIBONAM
MHKpPOCXeMbl HE JOMycKaeTcs.

7. PasBoaxy ajekTpudeckMx neneil BoiBOAoB 2, 3, 4 n 5 Heo6xoaMMO HPOBOAHTH
IIMHAMH MMHMMAJIHHOW AJIMHEL,

8. HMonyckaerca Harpyxeuue seixomoB AT KPS572IIB3 mudpossimu  TTJI-
MHKpOCXeMaMM INpM TOKax Harpysk, He mpeBbitnatonmx 0,8 MA.

9. PekoMeHAyeMBlif TOPSNOK NOAAYM DNEKTPUYECKHX PexuMoB Ha soiBoast AL
KP572I1B3 cneayrommii: noTeHuuMan 3eMid (BeiBoasl 5 U [8); HANpsKeHHE MCTOYHMKA
OUTaHHs (BBIBOA [); HanpsiKEHHE OMOPHOrO MUCTOYHMKA (BBIBOA 2); HANPXCHMA NO
BXOJaM yNnpamjieHus H TakrupoBaHusa (Besoabr [5, 16, 17). Tlopsinox cHATHA
HanpsHkeHu? 0OpaTHBIUH.
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TaGmmna cocrosuns upixogos ALIIT KPS72IIB3 B pasamumbix pekumax pabotni ¢ MIT

mgmmﬂfn Cocroanne Bhixozos AL
— PyHKUHOHAIbHOE COCTOAHHe ALIIT
cs | RD | BUSY DB1—DB0
L H H Z — BBICOKOE Hauano npeo6pa3osanus
COUPOTUBJIEHUE

L 1 H Z - naHHBIE CuuThBaHHE JAaHHBIX
Cratuveckas mna-| L I H Hannpie +Z C6poc
MATbH C MPOU3BONb- | H X X VA OTtcyrcTBue BBIGOPKH
HOM BBIOOPKOM L H L Z ITpomexyTo4Hbie mpeos-
(CO3Y) pa3oBaHHuA

L 1 L Z To xc

L I L zZ 3anpeieHaoe

L 1 H Z - pauHnie CunThiBaHHE NAHHBIX

L I 1 Hanupie - Z C6poc, Hauano npeobpa-
BHEIHAS — NMAMSATE 30BaHUA

L I L y4 IIpoMexyTo4Hbie NpPeod-

pasoBaHus

L I L zZ 3anpemeHHOE

H H H Z OtcytcTBue BbIGOPKH
MamaTe co cuuTh-| | 1 1 zZ Hagano npeobpasopanus
panueMm (I13Y) L L L IIpeofpasosanue

L L T Z - naHHbIE CuuThiBaHUE HAHHBIX

I I H HauHele - Z C6poc

H H H V4 OtcyrcTBHE BRIGODKH
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L <] 10 | 4} [_rl
Tunosas cxema Bxmoverus ALTI Tunosas cxema BumoveHds AL
KP572I1B3 ¢ BHYTDEHHHM I€HEPATOPOM KP572TIB3 ¢ BHEIIHHWM FeHEPATOPOM
TAKTOBHIX HMMIOYJIBCOB TAKTOBLIX HMITYJILCOB

JlonoanuTebHas JHTEpaTypa

Cyraacos B. C. HuverpanbHas 37eKTPOHMKA B H3MEPUTENBHBIX ycTpofictBax —JL.:
Oueproatomm3pgar, 1988.—C. 239—247.

K572NB4

Mukpocxema mnpenctasnser co60# BOCBEMUPA3pANHyl0 BockMukaHaubHY1o CBUC
aHanoro-uudpposoit cucremel (ALIC) cbopa n mpeobpazosanus maHHeiX. Ona obec-
NEeYMBAET HEMOCPE/ICTBEHHOE CONPAKEHUE C MUKPONpPOIECCOPaMH, HMEIOUIMMH  pas3-
AesibHble 1 OOLME LUMHALL a1peca ¥ JAHHBIX. Y IpaBlieHue MUKPOCXEMOH OCYLIECTBIAETCS
OT MHKpoilpoueccopa Jjorudeckumu curdanamy TTJI- u KMOII-yposrei. Pexum
NPAMOro JOCTYNAa K TAMSATH peaju3yercs B COOTBETCTBHM € ANTOPHTMOM IHOCIEAO-
BaTeIbHOH OOpabOTKHM aHAJOrOBbIX CHrHAJIOB 1O BOCHMHM HE3ABHCHMEIM BXOAAM.
Bumonsena no TexHonorum KMOII-cTpyKTyp ¢ DHONHKpEMHHEBBIMH 3aTBOPaMH
H PE3UCTOPAMH U COMEPKUT 2333 uHTerpalbHbIX 3deMeHTa. KoHCTpyKTHBHO odopMieHa
B MCTajlToKepaMH4yeckoMm 28-BbiBOJHOM Kopmyce tuma 2121.28-6. Macca MuKpOCXeMbi
HE TpeBbLILIACT 5 T.
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Dynxyuonasvuvti  cocmas: 1— mynbrumnekcop; II— ananmoro-uudposoit npeob-
- pasosartenb; IIl—onepaTuBHoe 3amomuHatomee yctpoiictso (O3Y) ¢ opranmsamnueit
. 8x8; IV—-cxema ¢ukcamuu aapeca ¥ Bbibopa kaHana, V ——Oy(QepHbIfi peruCTP
' C TpeMs YpDOBHAMHM JIOTMYECKHX COCTOSHHIL.
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N572718¢ Hasnauenue 6v160006: 1— BX0O] KOMIAPaTOPOB HANPSXEHHUS,
o= 470 (m" 2—ananoroBbiii  Bxoa AIN7; 3-—ananorosslii Bxoa AING:;
2wy pwﬂj 4 —ananorosbiii  Bxoa AINJ; S5-—ananoroseri Bxox AIN¢;
AP % 6— ananorosbiit Bxox AIN3; 7—anamoroseii Bxoa AIN2;
Slams 81 = 8—ananorosbiit Bxon AINI; 9-—ananorosuiii BX0oAa AINO;
%Alﬂb sl 10— onoproe Hanpsxenue (U,,;); Il —omnopHoe HanpskeHWe
<A 5 (Usnz); 12—sBBIXON KOMaHOR BHOOpa KaHana ¥ Hayana
Z'Zx‘; 785 1= npeoGpa3osanus (STAT); 13—FX0[ yUpaBIEHHs CYHTBIBAHHEM
Iano 784 |2 Jaureix O3V (CS); 14— obmuit BHIBOA; 15— BXOJ TaKTOBBIX
;—f Vo o852 uMIynbcoB (CLK); 16-—BXOJA YOpaBneHHs Opy obpaieHun
?h— r k O3V (ALE); 17—anpecHeiit Bxoa AQ; /8 —anpecHbilt Bxoj
% cs J/.0] tA Al; 19— anpecHeiit BXod A2; 20—uudposoit Brixon 8 (DB7,
] O - crapuait); 2/ —uubposoit Buixon 7 (DB6); 22— uubposoit
7] ALE @p) Buxon 6 (DBS), 23—mmbppoBodt BeixoA 5 (DB4), 24--
7l 42 nudponoit Beixon 4 (DB3), 25—uudposoit sbixox 3 (DB2);
Bl 4y P X
1y 26 — mu¢posoii pwixex 2 (DBI); 27 —uubpooit Beixoa (DBO,
il 1, Miaauuni); 28 —-Hanpsxenue HUCTodHMKAa nuTaHmsa (U,).
2| 7 STAT[—

& oy
> 250ne K57218%
ALE
> 2000 ‘ t
cs e

Boteoxoe conpomubnenue

DB7-080

2504 o <200n +

— Hannsie ——

b UUUL UYL UL

—
STAT —— ] [ ___] " 5 )
peMEHHBIE  JHArpaMmbl
s0/t, 4/ 4/ v/ J ¢ paboTel ¥ (dopMHpOBaHHUS
! . YUPaBIAAIOUWMX  CHTHAJIOB
O-nanan 165432 1-vanan BUC AIIC K572I1B4

Ocobennocmu pabomsr muxpocxemsr. Tlo 3amanHomy anroputmy B BUC AILIC
K572I1B4 npousBonsTcs NocnenoBaTeNbHEI OMPOC M BHIOOD KAHANA C HOCIEIYHOLIMM
npeobpa3oBaHHEM BXOJHOro HampsbkeHus. [lepedncneHHbIE Ofepauyi OCYIECTBIAIOTCA

no BeipaboTke curHana STAT, npuveMm B ciydae paboThl 1O HYNEBOMY KaHamy
Gonpuras wacTe mepuona curman STAT npencTaBifeTca Jormdeckum 0,
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B Teuenue BCEro mepuosaa npeoOpa3oBaHus, paBHOrO CyMME BpEMEH Npeobpasosa-
HAS B KaXJOM H3 BOCBMH Kanaios, uudposas uHpopmanus xparurcs B O3VY. Sto
ofecnieynBact mnpsamoit  goctyn k mnamary ALIC B moboli MOMEHT BpemcHu,
MMocneayromas cMena gauibix B O3Y  npoucxogur B KOHHE KaXJoro KHuknia
napeoOpa3oBAHMA B COOTBETCTBMM C HOMEDOM ONDAUIMBAEMOTO KaHajla. 3anmuch
unopmamms B O3V ocymecTsisierca mo curdainy WR, a cunThIBaHuE 1O CHrHany RW.

Anpec BriGopa KaHana ONpeAENAECTCA B COOTBETCTBUM CO 3HAYEHHEM mudpoBoro
KOJa, 3aIIMCAHHOrO B aJpecHble MMHBI A0—A2 (BbIBOARI [7—[19) # yKa3aHHOro
B rabmuue.

Ta6auua Boi0Opa KaHAJMOB B COOTBETCTBHH CO 3HAYCHHeM UH(pPOBOIO KONA B aJpecHbIX

HHHAX
113715483
Kanan

A2 Al AOQ
AINO 0 0 0
AINT 0 0 1
AIN2 0 1 0
AIN3 0 1 1
AIN4 P 0 0
AINS 1 .0 .
AING6 i 1 0 :
AIN7 1 1 1

[Mpu oOpameHnu K naMsTH JaHHBIE O COCTOSHMM ajpeciibix wWmnH 42— A0
nocrynatoT B peructp aapeca ALIC npu BBICOKOM ypOBHE JIOTHYECKOTO CHTHAJA
ALE (BumiBon 16) u ¢uxcupyeTcs Npu ero HYJIEBOM YDOBHE.

CunrpiBadie mudporoit mndopmaumy O3V na BLIXOZHYIO BOCBMHPa3paIHYIO

IIHHY OCylIECTBISeTCS TpH mojgauc Ha Bxold CS (BeBoA [3) cuUrHaja JIOrHYECKOTO
0, nocne uero sueliku OydepHoro perucrpa NEPEXOqsT W3 COCTOSIHHA BHICOKOTO
COTIPOTHBIICHHS B HPOBOIALUCC COCTOSHHE,

OcHOBHBIE NapamMeTpsl

HomuuaneHoe HanpspkeHne mnutanns (BbIBOA 28) ... 5B

OnopHoe HamnpsXcHHE
Uyt (BeiBox 10)
Uz (BoiBOZ 17)

Tox motpebnennsa npu U,=5,25 B, Uyyy=2,5 B, Uy=0 B,

Un=0B, f,=16MI'y, T=-25..+85°C, He Gonee ....... 3 MA

Hanpsaxeuue cmemieins Hyns Ha Bxoae mpu U,=4,75B, -

Uppi=258B, Uy,=0B, U,=0.25B u U,;=0B8,

Ugpz=—2,5B, U,=-25.0B8, Sfa=1,6 MI'n,

T=—25..485° C ettt aaeseenme i —30...30 MB

BeixonHoe HanpskeHHe Hu3koro ypoBHA npH U,=4,75 B,

Uun=25B, Uy=0B, U,=-01B, I[,,=400 MkA,

Su=1,6 MI'y, T=—-25..4-85° C, He 6onee ......ccceceemnere 04 B
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BbiXoaHOe HAmpsKEHHe BBICOKOro yposHs mpu U,=4,75 B,
Ui =2,5B, Upn2=0 B, U,,=2,6 B, L. =40 MKA,
Ju=1,6 MI'y, T=—25...+85°C, HE MEHEC ....cecceevrerrrrnrnne —425B
Henuneinocts Opy Up,=4,75B, U, =2.5B, U,,;=0B,
Ugpp=0..25B ¥ Uy =08, U,=-25B, U,=-25..0 B,
Si=L 6 MIN, T=—=25..485°C .o, -1+ MP
Oubdepenunanbias  nemummeitnocts,  npu U, =475 B,
Ui =25B, Uwmz=0B, U,=0.25B u U,;=0B8,
Uypz=-258B, U= —2,5...0 B, Ju=1,6 MI'n,
T= 25485 C oot eeerr ettt —0,5...0,5 MP
AGcooTHAasS NOrpelIHOCTL TPeoOpa3oBaHls B KOHEYHOR
touke wkanet mpu U,=475B, U,,,=25B, U,;=0B,
U,=0..25B u U, =0B, Uyy=—25B, Uy=—-25.0B,
fa=1,6 MI'u:
T=F25° C it er ettt —1..+1 MP
T==25 1 +85° C i e —2..+2MP
Bpems npeofpaszoBanis (Ha kanan) upu U,=4,75 B,
Um1=25B, U;y2=0B, U,=0.25B u U,,;=0B,
Up2=-2.5B, U,=—258, fa=1,6 MI'nL,
T=—25.485"C, He BOMEE ...cceceoctrimiiriaiirinciiiceieee e 25 MKc
Yucno paspagos mpu U,=525B, U, =2,5B, U,,=0B.
U,=26B n Uy,=0B, Up,=—25B, U,=-26B8,
fa=1,6 MI'y, T=—-25..485"C, He MeHEE .......cccocvrrrnernne. 8
Uucno xawanos upu U,=525B, U,,;=25B, U,,,=0B.
Un=26B n U, =08, U,,=—2,6B, U,=-26B8,
Jfo=1,6 MM, T=—25...+85° C, HE MEHEE ....cccovrvrrrrverrannns 8

JlonoimuTeNbHble N2pamMeTpbl (THNOBBIC 3HAYCHHA NAPaAMETPOB)

Bxoano#t TOK HM3KOro (BBICOKOTO) YpPOBHA MO UHGPOBHIM

BYOMAM oottt etie ittt ettt eme s e ettt
ConporuBienne Mexay Bbisogamu [0 u 1]
KoadduimeHT pa3saeneHns KaHAMOB ......ccocevierroraervenranneas
Temnepatypubtit Ko3bdmiHeHT HestHHeitHOCTH ¥ auddepen-
HUATBHOM  HETMHEAHOCTH  ..ovvvvviveseraeessicesssssessentninsesssasnens 107* MP/°C
Temmniepatypubiit  kodhdunnest abcoaOTHOH HOrPEIHOCTH
NpeoOpa3OBAKHA B KOHCYHOH TOHYKE IUKAMB! ..occoorvercerosrons 2-1073 MP/°C
TeMnepaTypHEId KOY)PHUIHCHT HATIPAKEHUS CMEIUCHUS HYJS
HA BXOJE, NPUXONALMHACA HA KOKIABIHA MUJTHBOJBT ........ 6 mxB/"C
Ipeaenptinie IKCINTyaTaUMOHHBIE NAHHBIE

HANPMKEHNE THTAHMSA .....coovrvererirvernrereeenriassennssesesrnanesssnnsens 4.75..525B
OmnopHoe HanpsiKeHye:

DL eeeemmrerer et st ettt eh et eae et et ana et yeeueeranben 0.25B

U2 +eecsereenteeenteiten et eeh e te e e b et et st et baaen —-2,5.0B
JAana30H BXOAHBIX HAUPSKEHHE ** ..o, -2,5.0B

Bxonroe manpsxeHue Hu3KOro ypoBHA (10 HHU(PPOBHIM
BXOJAM)  ceviuicririetiiniiirierieseseaentea et eneant et s aesnesraeaeseeereeneanrenas 0.04B
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BxoaHOe HampsKeHHE BBICOKOTO yPOBHA (IO 1udppoBEIM
BXO/1aM)
Yacrota npeobpasopanms
Temrmeparypa OkpyxaiowmeHd Ccpeabi

IIpuMevanus. [Jdomyctumoe

ge bosiee 30 B.

3HAYCHHUC CTATHYCCKOro 1MOTCHOHMAIa

* 3navenus vkasaw B coueTaHmd ¢ U,,1=2.5 B, Uy,;=0B.
** 3nagenus ykasanm B codeTaHun ¢ Uy, =0 B, Uy=2,5B. o

Mpenenpnbie 2ieKkTpudeckHe pexumel (Bblaepkia ue Gonee 14
32 BeCh WCPHON IKCILTYATALMH)

HanpsxeHue ruTaHuA
OnopHoe HaNpaxeHUe

45B<U,<6,5B

L OBSU, <258

&

—0,5B<U,,;,<0B fie
BXOMHOE HANPAKEHHE .oooveeriivonnernnnraecrenrsennesernvenninnee -26 BLU,<2,6B o
BxoaHoe HanpskeHH¢ HH3KOTO YPOBHS L O0B<U%<06B
BxonHoe HampsKcuke BBHICOKOTO YPOBHA 24B<UL<U,
YacToTa HPEOOPABOBAHUT .oeoveereeneeneeerieereeneenneeneneeenes 3 MI'y
[0n, 6ng, boul, 1P ,be'[)‘,”B 18y, 0l, 1P
/A e e H e Uit a4 [
oL T TR
d y T é'
L= o / gzl— ] s
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TuitoBeIe 3aBHCHMOCTH HE-

Tunosas 3aBUCHMOCTB

Tunoseie 3aBHCHMOCTH

JuHEHOCTH J,, Duddepe-  HanpskeHHs CMEIUCHHS  HenuHeiiHoctH 8, w
uUManbHOW  HeNMHeHWHocTH  Hyns Ha Bxopae ALIC  nuddeperumansHoi He-
8,, H abcomotHo# morpe- KS572IIB4 ot nanpsxe- nuHednocT &, AlIC
ITHOCTH  Npeobpa3oBaHUA HUSI NHTAHUA K572I1B4 or wacToThi

B KOHEYHOH TOYKE ILKAJIbI
6o ALIC K572I1B4 ot
HaMpAXCHUAA INUTAHAA

C Ny

npeobpa3oBaHus
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Pelcomenuauun RO HpHVCHEHHIO

1. PekoMelayeMbie 3HadeHus BXOJAHBIX M ONOPHBIX HANPAKEHHH NOTKHBEI yXOB-
netBopATh HepaBeHCTBAM: Ugyi — U2 €2,5 By Uppax— Usxmin 2,5 B.

2. Kosbduuuent paspesenns kaHanoB K, , YCTAHABIMBACT YPOBEHb TNOIABJICHHS
TIPOXOXAECHHA CHTHATOB  MEXIy KaHamamMu H  onpesaesdercs 1mno  popmyne
Kox=1Uy—U;|/Unp, rae Uy u U, -—nanpsxenus Ha Bxo’¢ B0 (BoiBoa /). H3MepEHHbIE
TPH BXOJHBIX HAOPKEHMAX HA BXOJAX 3AKPLTHLIX KAHAJIOB MyJbTHIlekcopa +2,5 B
W HATNIPSXEHHK HA BXOJE KOHTPOJIMPYEMOTO OTKPhITOTO KaHana 2,5 B; Uyp— 3HaveHue
HanpsOkeHUs MIAJWErO paspsna.

3. Muxpocxema K572I1B4 ofecneunBaet paboTy B OMNOJMPDHOM pEXHME C H3-
MEHCHHEM  BXOAHBIX HampskeHu oTf —1,25B npu 3Hauweruax U,;=125B
" U,,=-125B.

4. M3McHeHHI0 BXOQHOrO aHAJNoOroBoro HanpskeHus U, B npenesax 0..2,5 B
n —25.0B coorBercrByeT H3MeHeHME BhIxomnoro kxoga or 00..00 mo 11..11.
B Ounonspuom pexume paboTui cTapumif pa3spsa BBIXOJHOTO KO/a CTAHOBHTCH
3HAKOBHIM, a u3MmeHedwio U,, B muamazone —1,25..1,25 B cooTBeTcTBYeT H3MEHEHHE
BbIxonHOro koma or 00..00 po 11..1%1.

5. Bo u3fexande IpoboeB mO WEemsiM aHaNOrOBLIX BXOZOB COOTBETCTBYIOLIHE
CHIHANB! HE MOJIKHBI TIONABATECH 6€3 MOAKIFOMEHHS MCTOYHHKOB ONOPHBIX HANPAKEHUN
Uonis Uenz ¥ muTanus U,. B nenu HanpskeHus nutaus U, peKOMEHAYeTCs BKIIIOYATH
pesuctop compoTuBieHHeM 300 Om +10%.

6. Iopanok momaum 3JEKTPHYECKUX PEXMMOB Ha MHKDOCXEMY CICAYIOWHA: OOmui
BBIBO/I, Hanpﬂxemxe HCTOYHMHKA TIWTaHU, OMOPHBIE HAanpsakeHds Uyy U Uy,z, BXOJHEIE
Hanmpaxenua UQ., Uk (mo mudpoBeiM Bxoaam), U,, (1O AHAJIOrOBBIM BXOAaM).
opanox cHarusa Hanpsokeunit oOpaTHbIA.

7. Dnextpnyeckue napamerpel BIHC ALIC K572I1B4 coxpausioT 3HaucHUA B mpeae-
JIaX YKa3aHHBIX HOPM Tocile HX npeOblBaHWs BO BKJIFOYEHHOM COCTOSHHM TpPH
Temuepatype oOkpyxkaiomeH cpenst —25..—60° C. )

8. INonajaHue BHEWIHErO JJIEKTPUYECKOro MOTEHIMANA HA KpHILIKY KOpNyca He
JOTYCKACTCH.

CxemMBl BKIIIOYEHHR

Kt 10 k2 30
28

G 3
yrs &
}_/fa//a Fanwsix M7 g }Aipemaﬂ wuna M7 z KTHIE E
J80-087 : AZ| A1 AD o
b | enote Unie Vpix Cxema xoppexiuy  ‘d6co-
i’l o) | | 4| #| 2| 2| 0] 6| 8| /5| /JI JHOTHOH TOT PEILIHOCTH
npeo6pa3oBaHns B KOHeEY-
ﬁ’-572/754‘ HOWl TOuKe IHKATBI ¥ Ha-
a ol A A ol » NPKEHHUA CMEIIEHHA HyJs
Ha Bxoae BUC AIC
Ul K572IB4 npu wucnoae3o-
T AINT on ATNG on! ”“U_' e BAHHHM PA3HOMOJAPHEIX HC-
§TAT Y05 TOYHWUKOB ONOPHOrO Ha-

npsokeHus  (OWMNOJNAPHEIH
Tunosas cxema Bkmouenus BUC AlIC KS572I1B4 pexuM paboThI)
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HaknoH xapaktepucTuky npeoSpazosanus B kaxaom kanane BUC ALIC perymupy-
erca HampsxkenneM Uy,;, a C TNMOMOIIBIO MCTOYHHMKA HanpsaxeHHs Uy, BO3MOXHO
ynpasierne casurom XapakTepuctuku ALIC Bnone ocu U,. Ilpu 3toM Bxoamoe
COTIPOTHBJICHHE 1O aHANOroBHIM BxodaM AINO—AINT orpaHH4MBAETCA CONPOTHBIIE-
HHEM pe3ucTopa R/, KOTOpbifl IIYHTHPYET BXOA MYJIETHIJIEKCODA.

K572/ 84
rg DI
i T 2| 9] 7
r1 10 . . Py
k1 []
100% 1. 11
Ry .10
o 2z | S
(L] PN
#l x
K11 y100x
R2 10 268 - =1
~018 268 ——
U K K1 .
268 Y A 2 Ry 0%
Cxema xoppekiun abcoTIOTHON morpel- Cxema 3ammtel BUC AILIC K572I1B4
HOCTH npeobpa3oBaHus B KOHEYHOH ToY- 0o MensM NMTaHASA

Ke IKaJbl ¥ HanpsHKEHHs CMELICHHs

Hyna ua Bxome BUC AIIC KS572I1B4

IpA HCHOJNB30BAHMM KCTOYMHHMKA ONOP-

HOIO HAalpsiKeHHs MOJOXHTENbHOH mo-

JIADHOCTH (YHHUIONSAPHEIA pexuM pabo-
TBI).

KP572MNB5

Mukpocxema npencrasnser co6oit BUC unrerpupyromero AlIl. IMpennasna4ena
IUI TPUMEHEHHUS B H3MEPHMTENBRHOH ammapaType pasiuyHOro Ha3HaueHHs. COBMECTHO
¢ MOH, wueckonnkumu pesucropamu u kougencatopamu BUC BuimonuseT ¢ynkuuio
AIIIl 1BOWHOTO UHTETPHPOBAHUA C ABTOMATH4YECKOM KOppeKuuell Hyjis M onpeaesieuueM
OOJIAPHOCTH BXOJHOrO CHUrHaja. BenmonHena B oOBeMe oaMOro KpHcTa/ia Io
TtexHooruy KMOII-cTpYKTYp € NOJMKpeMHHMEBBIMYM 3aTBOpaMH M comepxuT 1126
MHTEIPaJbHEIX 37eMeHTOB. KOHCTpykTHBHO odopMieHa B MJIaCTMAcCOBOM KOPHYCe
THOa 2123.40-2, Macca MHKpPOCXeMbi HE NpeBhIiliacT 0,5 T.
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2123.40-2
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@ yuKyuoHaabHbli cocmag: [— 610K 4HAIOTOBBIX TIEPEKITIO- KP3727185
vartenelt; II—V-—ycumurenn; VI—Gnox crabmnmsaTopos Ha- - ~12
npsxedus; VII[-—Trerepatop TakTOBBIX UMIYNbCOB; VIII--nean- ~ U c’ 3
Tems Ha 4; IX —O6nok ynpasienus; X —c4erunx; X/— perucrp; 2 A b; z
XII — XIV — neumdpaTopsr; XV — BBIXOTHOE JIOTMYECKOe 2f a, ﬁ
yeTpoiicTBO. =0y £ g

Hasnaucnue 6b160006: | -—HalpskeHue UCTOYHNAKA TUTAHAS -’% -Zr 3
(+Uy1); 2-—-untpoBoit BeIXON dy; 3—unbdposoit Brxon Cy; o1 % n’:, Z
4—unbdpoBo#t Beixon b;; 5 — undpoBoit BeIxoa a;; 6-— - Fi ¢ 12
posoit BeIxonm fy; 7-—tuudposoll Beixon g;; &— imudposoit 5 bp —Z—
puixod [;; 9— uupposoit BeiXon dyo; [0—umdpoBoit BeIxOO % i
Cio; 11 —uudposoit BbIxOA byio; [2---uMpoBoil BHIXOA aj0; -'ii ‘;:: 0
13-—-umudpoBoii Beixon fyg; [4-—mudporoil Bexon lyo; 15— J0] o L
uuQpoBod BuIXOm dig0; [6—umbpoBoit BbIxOm byg0; [7— ] " 190 %
1uhppoBoii BBIXOX fi90; /8 —unppoBoil Beixom Iigo; 19— mnd- s Y100 75
poBoif BBIXOA bcigo0; 20— MdpOBOi BRIXOA g1000; 21— 06uIMii u ;’M m
BHIBON (MHaMKamumu), 22— qupoBod BBIXOO gg0; 23— Hub- 2] Yon /MZ
POBOM BBIXON 1g0; 24 — nudpoBoii Beixon Cieo; 25— mud- 32 - '9%”@_
poBOH  BHIXON g1po; 26 HATIPAKEHHE WCTOYHMKA TIMTAHUSA :—2_;; o ypy i—’
(—Uy2); 27 —xoHOeHCATOD MHATErpaTopa; 28 —pe3ucTop MH- ~———f OH Cro0 75
TerparTopa; 29 —KOHIEHCATOp aBTOKOppeKuME; 30— aHajioro- w _&0_3;
Bblii BXox 1, 37/-—ananoroBeiii Bxoa 2; 32— aHaloroBbli Upen

BBIXOHN; 33— ONOpHBIY KOHIECHCATOp; 34— ONMOPHEIA KOHIEH-
~catop; 35-—onopuoe Hampsxeaue | (U,,;); 36— omnopHoe
nanpskeHne 2 (Ugyz); 37— KoHTpouibublit Bxom; 38 — KOHOCHCATOpP TEHEPATOpAa Tak-

TOBBIX HMMIYJIBECOB; 39— pe3ucTOp reHepaTopa TAaKTOBBIX HMMIYJbCOB; 40 —reHepaTop
TaKTOBBIX HMITYJILCOB.

G o, 1210

Alroxom Hnme- |Paspsd uwme-| ABmoxon - 7
Bpemennds amarpamMma paGoThl nencagun| epupo- | epamopd | nemcagqusd
P BHC AL KPST21185 A K I W 2

Ocobennocmu pabomor muxpocxemni. PesynbraT npeobpasosanus 8 AL gsoilinoro
unTerpuposanus KPS72I[BS npenctaBnsetcs uMQPOBBIM - KOAOM, 3KBUBANEHTHBIM
CPEOHCMY 3HAYCHUIO HATIPAXKEHWA HA AaHalOTOBOM  BXoje, mnpeobpasyemMoMmy 3a
(uxcuposaunsii uHTepsan Bpemenn. ludposas wndopmanus na Beixome AL
TIPEICTABNACTCA B CIENMATbHOM KOAE HOJIS YNPaBJICHUS CEMMCETMEHTHBIMH KHOKOK-
puctajundeckumu uHIMkaropamu (OKKH). Jimanazon BXojaHOTo curhana onpenenfieTca
3HaYeHHEM BHELIHEro OFNOPHOTO HANpM¥EHUs M3 cooTHomerus Ug,= +1,9990,,.
Texymme  nokxazaAus  uuppoBoro  Tabio  NPOVOPIMOHANABHBI  COOTHOUICHUIO
10% X (Upy/ Uon)-

Llukn m3mepenns coctodT w3 Tpex (as: unrerpuposanus curana (UHT), paspana
HHTeTpHpytolero kxouaeHcatopa (PYW) u aBToMatmueckoit koppekmuu Hyms (AK).
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Kax[o# .pase COOTBETCTBYeT OIpeleNeHHas KOMMYTaUM# JIEMEHTOB B 6moke ama-
J0roBeIX mepekmoyatenct . JnurenpHocTh a3 npoNOPIMOHAIbHA TIEPHOY TaKTOBOM
YacTOTHl M TOYHO 33/1a¢TCA IMQPOBBIM CYETYHKOM X, BXOAAILIMM B COCTaB IM(POBOH
sactu ALIIL.

B TeueHue ¢asml l/IHT ansmeiics 4-103 mepHosoR 4ACTOTHI TAKTOBHIX MMIIYJIECOB
redepatopa VII, BXOMHONM CHrHAJZT uepe3 aHaorosble mepextoyatenu 6roka I nonaercs
H4 uuterpatop Ha ycunutensx [/ wm [V, DTo BBI3bIBACT HAKOIUIEHME 3apiid Ha
KOHJICHCATOPE MHTErpaTOpa, NPONOPUMOHANBHOTO IO 3HAYEHHIO W COOTBETCTBYIOIIETO
N0 3HAKY TPHIOKEHHOMY BXO/JHOMY HampskcHuto. B konue ¢assi UHT ¢ momoumsio
KoMnaparopa uanpsokeHus II/ onpenensieTcs 3HAK BXOAHOTO HATNPAXEHWA IO 3HAKY
HATIPAXEHHUA Ha BBIXOJE HHTEIpaTopa.

Fpu nepexone cxemsl B a3y PU BxogHo# cHrHam He MoJaeTcs Ha HHTErpaTop.
K HeMy ¢ noMollislo aHANOroBBIX Hepekmouatenelfl Goka ! moaxiowaercs ONMOPHLIH
KOHJIQHCATOD, 3apMKEHHbIA A0 3HAYCHWA OIOPHOTO HANPSKEHUS M OPHEHTUPOBAHHbBIH
Mo 3HAaKy 3apsaaa Tak, 9TOObl TPOMCXOAMN Pa3pA)i MHTErPHPYIOUIEFO KOHAEHCATOpA.
Paspsn - amuTes 10 Tex mop, TOKAa OTOT KOHIGHCATOP TNO.JHOCTBYO He pa3psaauTcs,
T. €. HANPSDKEHHE HA BBIXOJE UHTEIPATOPa ME CTAHET PABHBIM Hymo. B 3TOT MoMeHT
kommnapatrop [Il cpabaTeiBaeT M mpexpamaer ¢asy PU.

Ciherditk X (UKCHpYeT TAKTOBBIC HMITYJBCEI, YHCJO KOTOPBIX MPOMNOPHIOHAILHO
JmutenabrocTn  ¢asel P, mocne npeasapurensroro genexns Ha 4. JUIMTENBHOCTD -
¢dasel P MoxeT usMeHAThCS oT Hyad Ao 1999 rtakToB cHeTa.

Hepexmoqeﬂne BHUC B pexum AK npoucxomuT Ho 3aNOJHEHHIO cueTduka X.
B reuenue da3zpi AK ananoroeble BXOABI MHKPOCXEMBI OTKIIIOYMAOTCA OT BHELIHHX
Iered M MO/ICOeIMHAIOTCA K BHYTPEHHEMY HCTOYHUKY B coctaBe 6Gioka VI. OpnoBpeMen-
HO BBIXOJ KoMIapaTopa Hanpsxeuusf [/ mnepekmouaeTcd Ha BXOH YCUIIUTENA
uHTerpatopa. . O6pasoBannast cieffilias CcHCTeMa OOecreuuBaeT 3apsill ONOPHOTO
W MHTETPUPYHOLIECTO KOHAEHCATOPOB JIO MOTEHIMAJIOB, KOMICHCHPYIOMMX HATpPSKCHUA
CMELIEHAA HYJIS aHAJOIOBBIX YCTPOHCTB.

Ecin  ma . mpeoGpa3zoBaTens mNofaeTci BXOJHOE HANpsXeHHE, H3IMEHMIOILEECS
CKaYkoO0pa3HO OT 3HAYEHHS. BBIXOJANIErO 3a MpeAeabl WIKaAbl NpeoGpasoBaHHA, TO
B TEUCHHE HECKOJILKMX TIEpBBIX LHKJIOB Npeo0pa3oBaHUs OCTATOMHOC HANIPSXKEHIE HA
HWHTErPUPYIOWIEM KOHIEHCATOPE MOXET BHOCHTH 3HAYMTEJbHY!O HOTPELIHOCTH B M3MEpe-
HUE. Bnmmm TIEPErpy3KH NIOJAHOCTBIO YCTPAHSAETCH Yepes 4..5 mepuoaos npeobpasoba-
HUA, 4TO seofXxoaMMo y4MTHIBATH TipH ucmonbzopamu BMC AUIT KP572[1B5 mns
3amucy wAQopMalH B DBM.

OcnoBable nNapameTpbi

Tnre

HOMPlHaﬂbHOC Hanpﬂxcemde TIUTAHUSA!

CUUL, ®EBOAT) revorreeetenns rereeevertrateeesaranranas ..9B; 45B
. Usz (BmiBon 26) ;

OnopHoe Hanpmxenue

Tox HOTpeGJ‘IeHHﬂ npu =9,5 B, Uy =0,
Up=1B£2,5 mB, T— =10.. +70O C (mo BmiBOAY [), .
HE BOJICE ool liniveieeicevee e reeeeene e 1,8 MA '
PasmMax  BeIXOjtHOro  Hanpsikenus 1npu U,=8,5 B,

U,=1B8, Upy=—1888 B, T=—10..4+70" C, se menee ... 4 B
qunnoe _ Hdnpmkeune mpu  U,=85B, U,=1 B,



— 83 — KP572nBs

T=—10..4+70° C oot —1,999..+1,999 B
MorpewiHocts  mpeobpasosaans' apu  U,=8,5 B, 4
Uw=18B, U,=01B, T=-10..470°C, ne Gonee ...1 en. cuera h
KoagduimeHT ocnabienus cuH(GA3HOTO HANPMKCHHUS TIPH : :
U,=8,5B, U, =0, Usx.cnp= £ 1 B, U,,=0,1 B, o
T=—10...470° C, He BOTEE ...c.ocoocveivmiriereeircsrerenanses 100 mxB/B Bl

Tipeneasrsle IKCIIYATAUMORAbIE JARRbIE

Hanpsxenne nutanus: oy

npu paboTe OT OMHOTO HCTOHHUKR ..cccvveereeerreerennn. 8,5.95B e
npH paboTe OT OBYX HMCTOYHUKOB: ta
Uy (BBiBOA 1) ereeenen . . .. 4,275..4,725 B
U,. (BuBOOm 26) . . —4,725..—-4,275 B
OTOPHOE HAMPAKEHUE  .vevierereereeeraeserseaosneesrasssnommosserssnans 0.1..1 B
BXOMHOE HATIPAKEHHUE ...ooverrirerviioarnrinerniiesianes corvarsassanaans —1,999...1,999 B
TeMnepaTypa OKPYXAIOIHEH CPEABI ..ovevrereerrereenerereenannenn ~10...+70° C

Ipumewanne JlonycTuMoe 3HaUYeHHEC CTATHYECKOrO TIOTEHHMANA He
Ho:ree 30 B.

! floa n OTPEIIHOCTBIO NpeobpazoBaHMs HOHWMAETCH PA3HOCTL MEXAY HOMHHAILHBLIM 3HAYCHHEM
BHIAQORHOTO KOA3 M 3HAYCHHEM, YCTAHOBREHHBIM TIOC/E npeoﬁpa'sonamu [OCTOSIRHOTO HANPIKEHAR OT
3I7aA0BBOI'0 HCTOYMMKA. .

S, ef evema 6, £4. cyema B

15 ] 1.5 — o
' KPSTZNBS [\@ o158 KPOTZABS|
1\ . ;

N - \y,,n=/5 |

g5 Lo 05 . j
20 0 2 W 69I% 7 ¢ U, B
Tunosas 3aBHCUMOCTH  MOTPEINHOCTH TunoBsie 3aBACHMMOCTH  MOTPELIHOCTH
npeobpazosanus AL KP572MB5 or npeobpazosanus ALl KP572IIB5 ot
TEMIEPATYPBI OKPYXAlomeH Cpebl! HATNIPSOKCHUA TIMTaHus

Pekomenrnauvr ro NPpRAMCREHHIO

I. JonyckaeTca J3KcIUTyaTAlMS MHUKpOCXeM B Odanal3one HaNpsDKeHd# NMTaHUA
7..12 B wm +(3,5..5) B.

2. 3HaueHHe ONOPHOTO HANPSKEHASt BbHIOUpPAETCA MCXOAs W3 COOTHOMICHHA
£ N=1000 (£ Up/ Upn).

3. Tunosoe 3HaueHue TOKa yTeuku Ha BXxome AILIIT He npepsimaer 2 DA,
4 BXOJHOC CONPOTHBjEHME cocTaBiaser He MeHee 20 MOwm.

4. HUukn npeobpaszosauns B BUC KP572I1B5 gaurtca 16004 TakTOBHX MMIyJhCa.
TunoBele 4acTOTHI CHEJOBAHAS TAKTOBBIX WMIIYJILCOB BHIOMpAIOTCA M3 PEKOMEHIYEMOTrO
psana: 40, 50, 100, 200 kI'n.

5. Brison 32 BUIC npennaszHaveH AN HUCNONL3OBaHMA B KadecTBe OOIHEH TOYKH
(ananorosoit 3emum) UpM paGoTe ¢ BXOAHBIMH CHTHAJIAMH, «ILIRBRAOLIMMH» OT-
HOCHTENIHO HATIPSKEHMS MCTOYHMKR THTaHMA. IIpd 310M Hanpskenue ¢ Bbiboma 32
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MOXET HCIONb30BaThCd Kak oropHoe. Hanpskenue Mexay BeiBoZaMH [ u 32
HaxoauTcs B uMuTepsasne 2,4..3.4 B,

Jna ycrpanenus BiMsHuA cuH(A3HBIX HANDSKEHWH B LeNAX BXOIHOTO M OHOPHOTO
CHTHAJIOB peKoMeHIyeTcs BbiBOAbI 30 M 35 coeAMHMTH € BBIBOAOM JI2.

6. [lng BHelIHUX MuKpocxeM, ImpuMeHseMbix coBMectHo ¢ BUC AUI1 KP572I1BS,
B Ka4decTBe TOYKM IM(PPOBON 3eMIIM MOXKeT HCNOJL30BATHCH BHIBOA J37.

7. Mlpu pabore BUC ALl ¢ HanpsxeHHAMM, TOAABAEMBIMU OTHOCHTEIBHO
3eMJM, BeIBoasl 30, 32 m 35 coemmustoTcs ¢ obuie#k 1mumHo#l (BRIBOm 21).

8. [ina nposepku dyrkumonuposanus BUC AL KP572T1BS seison 37 coenutisitor
C BBIXOAOM MCTOMHHKA HampskeHus nuraHud. [lpum 3ToM HA Tabao WHAMKATOp2
nossngercA umcno 1888. Ho mopaepxanue Takoro pexuma Oomee 1 MUA MoXer
BbiBecTH u3 ctpos KKMW.

Ecau MukpocxeMa paGoTaeT OT [BYX PAa3HONOJAPHEIX MCTOYHHKOB MNMHTAHHA, TO
moaxMoYeHHe BeiBoga 37 k BeiBoay [ (Uy;) He nonyckaercs.

9. Uumnkanua 3anatoifi Ha Tabmo JXKKUM obecnmeunBaeTcs coeOMHEHHEM €ro
COOTBETCTBYIOMIETO CErMEHTa ¢ LbiBogoM J2J. UToObl uCKIOUMTH CBEYCHHE He-
HCIIONIb30BAHHBIX CeTMEHTOB MHAMKAaTOpa, HEOOXOOMMO MX COEAMHHMTH ' C BBLIBOJOM
21 BUC ANIL

10. Apn paboTe ¢ BHEHIHUM TEHEPATOPOM TAKTOBHIX HMIYJBCOB He CIEAyeT
YCTAHABINBATE HX AMILIMTYAY 3a MpelellaMu pa3sMaxa HallpsKeHWil MeXIy BhIBOZAMH
1 wu 37. BeiBoanl 38 w 39 Ipu 3TOM HE HCNOJB3YHOTCH.

11, Hamnuue napasMTHBIX €MKOCTeil MOXET BBI3BATh HECHMMETPHIO NOKA3aHM
pe3y/ibTaTa M3MEePCHHH PaBHBIX, HO Pa3HONOJIAPHBIX HATPSXKEHHH HA AHAJIOrOBOM BXOJC.
OtoT obdexT nposBafeTcs B OOMNbllell CTENEHW, eClM MEXOY BuiBomamu 32 ® 35
OPUJIOKEHO cundaszHoe Hanpsokenue. Ecnu BeiBom 35 u 36 coemuHuTh c BbiBOAOM 2]
(06wmit), To nou C,,=0,1 Mkd cymMMapuas napa3uTHag eMKOCTh cocTasjiserT 5 nd, uro
BBI3LIBACT JIOMOJHUTEJIbHYIO TNOrpeliHocTh npeobpasoBanus He Oosee 0,1 em. cwera.

12. Hannuue CuHDA3HOTO BXOAHOTO HATPSXeHUA Mekay Beisofamu 30 u 32
BHC npusener x 3pdekTy, NoODOGHOMY CMELICHHIO HyJs WM NPONYCKy Koia BOIM3M
HYJIEBOTO 3HAYEHUA XapaKTepUCTHKH NpeobpazoBanmus. I[lapasuTHas eMKOCTs HpH
noctanobke AUIl na mnaty B 10 nd mpe 3HAaueHMH €MKOCTH aBYOKOppeKuuu (ro
BeiBOMY 29) Cax=0,47 Mx®d B 3TOM ciiyuae CO3A4CT CMEUIEHME HYJisi okosio 40 mxd.
D101 3pdekT ycrpaHseTcs, ecnu BuiBon 2/ COEAMHHTH € BLIBOAOM 30.

13. lns mpanasoHa BXOMHBIX HanpskeHmit 0,2..2 B pexoMenayerca Mcrmonb3oBaTh
Cax=047 mx®, a ans mmanasona 0..0,2 B— C.x=0,047 Mx®.

14. Ha mpakTuxe DEKOMECHAYETCA TaKTOBble MMNYJbCHE MOJaBaTh Ha BBIBOL 40
OIHHM M3 CIOCOOOB, MOKA34HHBIX HUXKE HA DPUCYHKE.

J-Zl 40

Cnocobpl mojmaun TakTOBbIX MMOyabcoB Ha BUC
Al KP572M1BS:

¢ I—ot BHewHero reneparopa: I/—c HCNONB30BAHAEM

—-H-—”- KBApIIEROTO I'eHepatopa, [/1—c ucnonn3oBaduem RC-

LEHOYKH

é*
KPS721BS
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T1pH HCIONB30OBAHHH KBApPIEBOTO PE3OHATOPA BHELWIHAE RC-3NMEMEHTHI HE MCTIOJB3YIOTCH.
Buerua#e RC-31eMEHTHI BHIOMPAtOTCA MCXOOA M3 cooTHOWIEHHs RC=0,45/f,,, npuuem
pesucTop R=100 xOM pexoMeHayeTCd HCHONB3OBATL I BCEX YacTOT CISAOBaHMS
HMITYJIBCOB.

15. Jins cHMKEHMS BIIMSIHAA TApa3suTHBIX €MKOCTEl Ha pe3ynbTaT npeobpasoBanms
PEKOMEH/IYETCA HMCHIONBL30BATL KOHQUIYPALMIO NPOBONHMKOB Ha IIEYATHOW miiaTe, Kax
7TO IOKA3aHO HWXE HAa PHCYHKe.

PekoMenIyeMbli BHELIHMA BUO 3alUMTHOHW JOPOXKKH
Ha neyaTHOW mnaTe mpu ycranoske BUC AL
KP57211BS5 28 28 27

AR

16. Ilopsgox nomawm dJlekTpuueckux pexkmmoB w2 BUC AIIIT KP57211BS
clenyroliui: TOTCHIMAN 3eMJIM, HanpskeHue muTtanus Uy, (wam Uy; m Uy,), onoproe
nanpsxeane U,,, HAanpsHkeHHC HA aHajoroBoMm Bxoae U,.

Ilopsgox cHATHA HAOpPSOKEHHH OOGPATHLIMA.

17. Mogaya 3MeKTPUYECKUX CHUTHAIOB HA BHIBOABI MHKPOCXEMBI NPH OTKIHOYCHHOM
WCTOYHHMKE HampsXKeHHA TMTaHHA, a Takke HA e¢ He3ameliCTBOBaHHBIE BbIBOJBI
3anpeuaeTcs.

18. MaauuMpoBaHMe Ha MHOMKATOPHOM Tabno B crapiieM paspsgc «l» Wi
«—1I» npu roranieHHbIX MUIRAIUMX Dpa3psanax ykaselBaeT Ha neperpysky Bxoma AHII
N0 HanpmKeHHIo. ’

‘-, CxeMnl BK/IIOYEHHS

He 1]
HHKYS-4/8
knznbma'ahi 77; }yzaéﬂx), el .
20| 19| 18] 17116 15|81 1111109176‘5#7.72/[——”"'

KPS7211BS

ety

0%

"Tunosas cxeMa BKTIOHEHUS
BUC ALl KP572001B5 "
B 3,5 nexagHOM LU(POBOM
BOJILTMEFPE C KUAKOKpH-
CTRJUTHYECKUMH MHAWKATO-
pamu Tana MOKKIL5-—4/8 ot/ U Upn

k3




K594NA1 — 86 —

Homavanbl BHEILHMX 3/1€MEHTOB B OCROBHMOHf CXeMe BKIIOuenus
BUC ALl KPS72I1B5 npa TakToBO# wacrore 50 xl'n

HoM¥HHAIBHBE 3HAYEHUN
Ob6o3uayense H1a
Upm=0,1B Up=18
Cl 0,22 MxP +5% 0,22 Mx® =+ 5%
c2? 0,47 Mxd+ 5% 0,047 Mxd +5% ‘
C3 0,01 Mx®d +20% 0,01 mx®+20%
C4 1 Mx®+5% 0,1 Mx®P+5%
Cs 100 0P+ 5% 100 nd + 5%
Rl 47 xOM+5% 470 xOM+5%
R2 1 MOM+20% I MOM+£20%
R3 100 xOM+- 5% 100 xOM + 5% .

PexoMenyeMble HOMMHAMBL d7eMeHToB C3 u R5 B THNOBOM cXeMe BKJIFOYEHHS
yKa3anel B TabGiauile JUIs 9acTOTHl fp, =50 kI, )

Kongencatopst CI, C2, C4 pexomenayeTcs wucnons3oBate tunos K7!-5, K72-9
H Jpyrux, obnamarommx Hu3koli aGcopOimeil B mudnexTpuke.

E

K594NA1

MiukpocxeMma npemRasHaueHa juis nocTpoeHus 12-pa3psiaHoro umdpo-aHalIoroBoro
npeobpa3oBaTens ABOMYHOTO NAPAJUIEBHOTO LM(PPOBOTO ko2 B BHIXOAHOH HOCTOSH-
HbIlf TOK, BbinonHeHa Mo cxeme ¢ CyMMMpOBAHHEM pa3padHbIX TOkoB. Texnonormuecku
COCTOMT M3 JABYX KPHMCTAJUIOB W comepxMT 177 MHTErpalbHBIX 3NMeMeHTOB. B o6beMe
HEepBOro KPHCTalda COAepXKATCA AKTHBHBIE OJJIEMEHTHI CXeMBl Ha H-p-n W p-H-p
TPaH3UCTOpax, H3TOTOBJEHHEIX IO TUIAHAPHO-3ITMTAKCHANBHON TEXHOJNOTMH, a Ha
NOBEPXHOCTH BTOPOrO — NPEIM3UOHHEIE TOHKOIUICHOYHbIE DPE3NCTOPHI, HOMHMHAJBL KO-
TOPBIX YCTAHABIABAIOTCA C IIOMOIIBIO JasepHO# Moarorkun. MukpocxeMa ynpasisercs
N0 BXOAY CTAHIAPTHBLIMH Jorudeckumu ypoBusmu ot TTJI u KMOIN umdpossix
MHKPOCXEM H CnocoOHa paboTaTh B peKUMAaX YHHUIOJIAPHOIO U GUNONAPHOTO BBIXOAHBIX
TokoB. KOBCTPYKTUBHO OGOPMIICHA B FepMETHMHOM IUIRHAPHOM METaJIJIOKEPaMHUYCCKOM
kopnyce Tknma 405.24-2. Macca mMukpocxembl He Gosee 2T.
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405.24-2

K594MAT1
—

Q47 (24 biboBa) 0,23

X125 13,75
19,5

4.

Knwy
@yuxyuonasbubili cocmag: I— aHAIOroBLie TOKOBHIE Tiepe- K5940A1
kmogatesnn; I/ —uugpossie cxemsl ynpasnenus; //I—renepa- 7 i
TODBI Pa3pAAHBIX TOKOB (IO 4ETHIPE B KaXAOH U3 Tpex rpymm); L7
RI1=9,95xOm; R2=R3=35xOM; R4=19,95 xOm; R5=20 xOm, :;’_ "

Pe3uctopHas MaTpuua KOMOHHUPOBAHHAA H3 OBOWYHO-B3BELICH-
HeIX ¥ R—2R 3BEHLEB PE3NCTOPOB.

Ha3znauenue 6v160008: 11— BX0OJl COBUTA BEIXOHOT'O YPOBHS;
2—BBIXOJl CIBUIa BEHIXOOHOTO ypoBHs; 3 —BeIXOn, 4— obpar-
Han cBsi3b (U, =10 B); 5—o6patHas cBase (U,=20 B);
6—obummii BeIBOZ, 7—Bxom 12-ro paspaga (Mianulero);
8—pBxon 1l-ro paspsama; 9—sxong 10-ro paspsana; /0—Bxox
9-ro paspsna; /1 —Bxoa 8-ro paspana; 12—Bxox 7-ro paspsna;
13—pBxon 6-ro paspsna;, /4—Bxox 5-ro paspspa; I5-—Bxox
4-ro paspsana; 16 — BXon 3-ro paspsaa; I7—Bxon 2-ro paspana;
18—sx0a 1-ro paspsma (cTapiuero); /9-—HalpsDkeHHe HCTOY- o
auka muTabus (+ Uypy); 20 —ynpaBieHHe JIOTHYECKHM HMOPOTOM; 2] — UHBEPTUPYIOLIHMI. -
Bxonq OVY; 22—mnecunpeptupytommif Bxon OV; 23—onopHoe nampskerue (+ Up)i-
24 — nanpsxeHne ucrounuka nurarud (— Up,). o

Ocobennocmu pabomvr muxpocxembl. AHAJIOTOBLIE TOKOBBIE NEPEKJIOYATENIM NPER~ .
Ha3Ha4eHel AJIf KOMMYTAIMM TOKOB, 3alaBacMbIX TIE€HEPATOPAMH pa3pANHLIX TOKOB °
H2 TPaH3UCTOpaX C BHICOKHM KOYPOHUMEHTOM YCHIICHHS. Nz

TMepran rpyifna reHepaTopoB NOJKIIOYEHA K BHLIBOLY HENOCPENCTBEHHO, a2 BTOpAS
U TPeTh—4EPE3 DPE3UCTOPHLIE HendTenH ¢ KodQPUuMeHTaMu AedeHus 1:16 u 1:128
COOTBETCTBEHHO.

Komnencupytommin OV nosmepXkuBaer safaHnble 3HAYEHMs DPaspAgHbIX TOKOB
HpU W3MEHEHMH TeMIEpaTyphl OKpyXatomel cpenwi. YcnosmeM OajtacHoli paGoOThI
OV sBnsiercs paBeHCTBO TOKOB B LEMsSX OMOPHOTO MCTOMHMKR M HOCNENHEro 3BCHA
FeHepaToOpOB Pa3pANHBIX TOKOB.

InexTpHYECKHEe HAPAMETPbI

HoMunansHoe HanpsokeHue NUTAHUS
Ut (BBIBOR 19) coiiriiiiiiivinrnnnnencenienesneensnessessens 5B
Uz (BBIBOB 24) vviviriiinceecenirreresenssenesnens eeecnnrrrarereae e —15B
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HoMuHANBLHOE ONOPHOE HANPSKEHHE

Upy (BBIBOJ 23) coiiciiireeiiiiieceeeeeseseeessecesessseosttessneneans 10,24 B
Tox norpebnenus npu U,;=525B, U,p=-157B8,
U,=1024 B, U2 =08 B, ne 6onee:

Ior1 (MO BBIBOZY [9)

T=+25 1 +85 C i 25 MA

T==25"C it 30 MA
loorz (IO BeiBOOy 24)

T=—25.485"C e careeees 35 MA

Bxomnoe nanpskeHde Huskoro yposHs npu U, =525 B,
U,,=—1575B, U,y=10,24 B, T=—125...4-85° C, e 6onee:

npu pa6ote oT TTJI-MHKPOCXEM ........c.... ..

npu pa6ote or KMOIT-mMukpocxem
BxonHoe Hampsikenue BbiCOKOTo ypoBHs mpu Uy =525 B,
Up=—15758B, Uy,=1024 B. T=—25...+85° C, He Mmenee:

npu pabore OT TT/I-MBKPOCKEM ...ccooveremiiinniicaricnnn. 2B

npu pabote oT KMOII-MHKPOCXEM ...ccoooeeriiimiiininnen. 0,7B
Bxommoit Tokx Hu3koro ypoBus mpu Uy, =5 B, U,,=—15B,
U,n=1024 B, U%=0,8 B, ne Gomee:

T=425 1 4857 C ittt 0,25 MA

T= =25 C et 0,5 MA
BxonHo#t TOk Beicokoro yposHs npu U,,=5B, U,,=—~15 B,
Uno=1024B, U%=08B, UL=2B, T=-25..485 C, e
BOMEE oot 0,25 MA
MaxkcumanbHblif  BBIXOJIHOH  TOK  IpH U,1=4,75 B,
Usa=—1575 B, U,=10,24 B, U, =2 B, T=+25°C:

B YHUIIOJAPHOM PEKHME ...ovveirireeniiiiiiiieeieenesruensanoneeene 18..2.2 MA
B OHIIOIAPHOM PERKUME .eovrerrrrrernrrirreanerreererarnensersensee 09...1,1 MA
Tox yreuku Ha sbixoae nmpu U,,;=4.75 B, U,,=—15,75 B,
U,,=10,24 B, U% =08 B, T=—25...4-85° C, He Goxee ........ 1 MKA

AGCONIOTHAS OTPELIHOCTh TNIPEOOpPA30BaHMSA B KOHEHOM

Touke wWikanel npu U,;=5B, U,,=—15B, U,,=10,24 B,

ULk=2B, US=08B, T=+25"C .cccoveireererretrvrerennnn. —-2..2 MA
JAnbdepennnanshas HeJMHeHHOCTb BBIXOJHOTO TOKa TIpH

Uy =475B, U,=—1575B, U,=1024B, UL=2B,
U%=0,8B (r % or nonnoif wIkamkl):

T==25 1 4857 C .t -0,05...0,05%
Bpems ycranmoBnenus BeixomgHoro Toka unpu U, =5 B,
Usy=—15B, U,=10,24 B, T=+25°C, He Gosee .......... 3,5 Mxc
UUC/I0 Pa3PALOB, HE MEHEE ....oceovvivreervrerenerisaresisissrasneenes 12

Tlpenenbubre SKcltyaTanmonnsie narmsie (MpR paGote ¢ TTJI-mMukpocxemamm)

Hanpsokeane nuranvs:

Ul ottt st et st 4,75..525 B

Uz coveeeriennns - . .. —15,75...1425 B
OnopHoe HiiI‘lpﬂ)KCHHe ..................................... ... 98..10,7B
BxoaHoe Hanps:enue HM3KOTO YpOBHS 0..08 B
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KS594MA1

BXOMHOE HANPMKCHUE BBICOKOTO YDOBHA
TemnepaTypa OKpyXaromeh cpelbl

MpuMeyaHne. MHKpocXeMa OONYCKAET BOZACHCTBHE CTATHYECKMX 34PAN0OB
¢ notenmuagom 100 B,

Tt » ¥A
24
2 =
) K594/7TA1
1 L N

/)
-60-70 0 J0 60 90 1207,°C

Tunopas 33 BUCUMOCTh
BXOJHOIO TOK2 HU3IKOro
yposHs LIATT K594ITA1 ot
TEMUEPATYPBI OKpYXa-
oillet  cpejsl

Lnorz, A )
o K594/7A1
30
725
—

)
~60-30 0 30 60 90 1207,

TunoBasi 3aBUCUMOCTEL TO-

k2 noTpebJeHH OT UCTOY-

nuka nurasuas Uy, 11ATL
K594ITA1

Lyer, MKC
29
25—

4=

0 50 100 150 2008, 1%

KEG41AT

Tunosas 3aBucuMocTs Bpe-
MEHH YCTAHOBJICHUS BbI-
XOJHOT O TOK2 LA
K59411A1 ot emxoctd Ha-
rpy3kd upu T=+25°C

If, , meA

4

2t

) L K5947A1
6030 0 20 60 90 1207

Tunosas 32BHCHMOCTD
BXOIHOIO TOKa BEICOKOTO
yposus LIATT K594ITA1 ot
TEMIEPaTyphbl OKpyXa-
romei  cpenst

Gy, %
b0z K59477A1 /;
\-
Q0125 7

N

~60-30 0 30 60 30 10T°C

Tunosas 3aBUCHMMOCTh He-

Tnory , MA
225 ]
175
12,5
Kog4mar |

75
6030 0 30 60 %0 0%

Tunosas 3aBHCUMOCTBH TO-
Ka moTpebieHus OT MCTOY-
auka mutamms U, LIAII
K594ITA1 ot Temnepaty-
pBl  OKpYyXXaroweh cpenbl

Iy, MRA
03 KE94/7A1
42 DN e, oy

L

o/
~60-30 0 30 60 90 T,°C

TunoBas 3aBHCUMOCTH TO-

TMHeRHOCTH HAIT xa yreukm Ha BhIXOZE
K594ITA1 ot Ttemmepary- LIAIT K594I[1A1 or Tem-
pBl  OKpyXarome#d cpensr nepaTypel  OKpyxaromei
cpedsbl
b / Iny ”;1/ fnn

)

! 1

g a5
45 48 50 Uy, B -IT5-I525 1475 -#25 Uyy,B

Tunosas 3aBUCUMOCTH OT-
HOLUEHMS  HeJMHEHAHOCTH
kK mudpdepenumanpaoif He-
JIHHEHHOCTH LAIT
KS94ITAl ot HampsKeHMst
mutamms Uy

TunoBas 3aBMCMMOCTH OT-
HOILLICHU S HETMHEHROCTH
K aouddepeHunansHol He-
JmHeHOCTH LAIT
K594[1A1 ot HampskeHust
nutaaus Uy,
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Tyer, MKE

|KE947A1 e
4! //
19 e TunoBas 3aBHCHMOCTb BpEMEHH YCTAHOBJIEHUS BRIXOH-
17 - Horo Toxa nmpu R,=1xOm u C,=10ud UAN
6030 § 30 60 %0 T1,°C K594ITA1 ot TeMuepatypbl OKpyXatolle Cpenbl

Pexomennauam no npHMEHeRRIO

1. AMnnauTymHoe 3Hawende HaOpskenus mnyascamuun U, ne Gomee 150 MxB.
AMIUIATYIHBIE 3HAYEHWA TEPEXOMHbIX WIM NapasuTHRIX CuraaisoB mno memn U, He
6omee 200 mMxB, anmrensHocTh He Gonee 0,3 Mxc.

~ 2. pn T= +85° C u 6osice nOBEPXHOCTL MHKPOCXEMBI NOIJIEKMT -TIPHHYIUTEb-
HOMY 00myBy cO CKOpPOCTHIO OBWKEHMA Bo3myXa 3 Mmjc.

3. Homunanbeas eMkoCTh Harpysku (0 nd.

4, BeiBog 23 MHUKPOCXEMB MOXKET HOOXIOUaTbcH K MCTouHuky U,, kak uepe3
nepeMennbiif pesuctop comporuBienwem 100 Om, Tak u Ge3 Hero.

5. Tlpu 3kcruIyaTaliili MUKPOCXEMBI € BLIXOIOM 1O TOKY IONYCKAeTCH NMONKITHOYEHHE
HcrouHuka U,y Kk BbiBomy 22 MHUKpPOCXEMBI 4epe3 BHEIIHWH PE3UCTOpP CONPOTHBICHHEM
20 xOm. Ho Toraa crabunbHocTs BbixomHoro Toka LIAIl Oyzer 3aBuceth oT
cTaGuIBHOCTH CONPOTHBIIEHUA pE3UCTODA.

6. Ilpu sxcrryaTaiMd MUKPOCXEMBI C BBIXOZOM IO HAMPAKEHHIO CTaGUIBLHOCTH
BBIXOAHOTO CHFHa/I2 NPH COXPAHEHMH YPOBHS AHMAMHHYSCKHX XapaKTE€PHCTHK IOBBILA-
eTcA 32 CYET JBYXKaCKaJHOTO BKIIIOYCHHA BHewHmx OV,

, 7. Hanpsxkenue Mexay OByMs JIHOOBIMH BbIBOZaMM MHKDPOCXEMBbI HE IOJIXKHO
npeButiaty 0,5 B mp makcumansHoM toke 1 MA.

8. Bxogsele HanpsKeHHA BbICOKOTO M Huskoro yposuei#f LIATT B pexume paGotb
¢ KMOII-MukpocxeMaMl He JOJDKHLI TpPEeBLINATh cooTBeTCTBEHHO 70 M 30% ot
HOMUHAIILHOTO HANpPKEHHS HCTOYHMKA NuTaHHA Ug,.

9. Hanpsokenne uctoynuka nutavusa U,; upu pabGore LAl ¢ KMOII-mukpo-
cxeMaMH MOXET BuIOupaThcA B auamasose 5..15 B.

10. 3anpemaercs NOAAaBATh IMEKTPHYECKHE CUTHANBI Ha IOBEPXHOCTh KPBILUKM
KOpIyCa M He3aAcicTBOBaHHBIE BBIBOIbBI MMKPOCXEMBI.
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CxeMbl BKJOUCHHS

R 100
——F Von
1 2
— Uye
S 5 K2 100 n
s 22 ﬁ m T e
PReiia ol z k140906 T 3. 100
TunoBas cxema BKIIOYEHUSA i 2 u
LAHI K3594IIAl ¢ Bbixo- 8 I |wd n 7
AOM MO  HANPSKEHHIO 5 s 7‘ N 1 0
B auanasone +5 B. [Ton- 2 g (/7 ;
KJ0UeHHe Touek A K Bbl- 7 ","' - J} Buix
poy 5 (BMecro BbiBOAA ”ﬂ”x ’”af’ ) r',‘;L U: ”ﬂ/ A
4) ofecmeunT HanpsxeHHe —”" -/-4,— o +/5 B 158 g
Ha BBIXOAE B AMANA30HE I rs i
+10B - : !
Y .
)77 . -
7 I i ~
N 2 23T % fmem ‘
-—9— 7 0
- A .
11_‘ ﬁ’]
2] 12 ! 43n <
S H D
y.4 i § —"Zb—-—[/" ! il 150« Ui
A B— LA 3 7 i
i 3 |z 4 §
R E4 x | 16 - L__?-'
Uty Uy | 22 12t Ug U A1
] 14 Ksupygs 08 T ‘,
Lz.. £ . R

Tunosas cxema Bxmouends LIAIT K594ITAl1 ¢ BmI- ]

X0AOM NO HAnNpsXeBHw B auanmasome 0..10 B. .

Tloakmoyenue Touek 4 K BHIBOAY 5 (BMECTC BbIBOAA

4) olecrieYHT HANPSKEHHE HA BHIXOJE B AUAma3’oHE
0.20 B

B orTnuuue or TUnoBeix cxem BxmoueHds LIAIT K59411A1l, B koTophix
HCNONB3YKOTCA [OBA BHELIHMX WCTOYHHKA [ NoJayW omopHoro U,, W NMTaomero
U,, uvanpsxeunit (sbiBompi 23 # 19), B CHEAyWOWIEH CXeMe MOKA3aH BAPHAHT
bopMupoBanUsA M MOJAYM ITHX HANPSDKEHHN OT OJHOTO BHEWIHEro HCTOYHMKa +15 B.
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L

KS594lTA !

TlpuniunuBanbHas JJIeKTPHYEcKas cxema op-

MHPOBaHHA OMopHoro W mutaromero Uy, Ha-

npaxernii mna LJATI K594I1A1 ot oausoro
HCTCYHUKA mndtanusg +15 B

Hono.mmurensHas JuTepaTypa

1. ®eaopxos b. I'., Tenen B. A., Jderrapesxo B. I1. Mukposiexrpondsie unppo-aHano-
roBele B aHasoro-wHpospie npeobpaszosatenu.-—M.: Pamuo m cease, 1984,
C.N—71. -

2. BucrponelicTByione uHTerpanbHble Mukpocxems! IJAIL u Al u u3aMepeHue HX
mapaserpos | A.— . K. Mapuuukssudoc, D.— A. K. Baraanckuc, P. J1. Hounonac
u ap. Non o6m. pea. A.— V. K. Mapuuuksasnuroca u 2.— A. K. Barpanckuca.—M.:
Panmo u cesasp, 1988.—C. 30-—37.

*

KP1005MNuU4

MukpocxeMa npegcrapiaser coboff memdTeNs 4HacTOTBl C  NPOrpaMMUPYEMBIM
3HadeHueM kod>hdunuenrta menemus (3, 9, 18, 21) u BXOAHBIM YCHINTEIEM-OT paHUYH-
TeseM. BeinojHena 0O IUIAHAPHO-INMTAKCHAJBHOH TEXHOJNOIMHM HAa  OMITONAPHBIX
TPAH3ACTOPAX U N3OJAUMEH 3MEMeHTOB OOPATHOCMEUIEHHBIM p-1 NEPEXOROM B CONEPXKUT
314 udrerpanbHeix leMeHTOB. KOHCTpykTHBHO OdopMieHa B koprnyce tna 238.16-2.
Macca muxpocxembr He Gosiee 2T.
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KPI0OSN Y 4
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Hasnauenue evi6odos: | — Bxon aeaurens; 2-—obOLMH BBI- KPIOOSTIY %
nof; 3—ynpasiasiouid Bxox VI 4—ynpaBnsiomuit BXox
12; 5—sbixon l-ro menHTeNns; 6— ynpaeBnawomui sxox V3;
7-—ynpasnstoumii  Bxon V4; §-—ynpasnsomuit BXom V5,
9—sbIX0g 2-To Jgemurens; JO0—ynpaspsiownii Bxox V6,
1] —ynpasnsiomuit Bxox V7; I[2—ynpasmnomunit sxox V§;
13 - panpsxcune nuranus (+ U,). /4—BXon ycHIHTens-orpa-

viler
vz
44
vy
Vs
Vs
V7

il il il S S T

AWIHTeNA; [5  BLIXOA ONOPHOTO HanpspkeHus; J6 —BbIxon 174 vor V-
CHJMTENS-OT PAHU UM TESIA. 7 vo2 P
viA VoA -
+l Yooy |2
av
OcHoBHLie NapaMeTpsl
HoMuHabHOE HANDAKEHHE MHTAHUA ..ooooerieeerricierenieerearesnnnnns 9B
Tox notpednenus no sesoay 13 npu Uy =U,=Usg=Uo=U,, =
=U,=04B, U=U,=5B, T=-25..+70°C:
Up=8,1 B, HE MEHEE ..ooviiviiriivirie vt ceersteeaesannns 6 MA
Upy=9,9 B, He BOMEE .ooovvveiiiciiieece e et e 18 MA

BrixosHoe Hanpsbkenue HH3Koro ypoBas nps  U;=9,9 B,
Uns=4B, Q@=2, f=15xTu, rty=1mMre, Us=Us=Ujo=
=U;; =04 B, Ug=5B, T=-25..+50°C, me OGonee:
wa sbBOE 5, U,=5B, U,=U,;,=048B
Ha BbiBoge 9, Us=04B, U,=U;,=5B
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Boixoamoe HanpspkeHHe BBICOKOro yposHa npu  U,=8,1 B,
T=-25...4+70° C, He wmMeHee:
Ha BbIBOAE 9, U;2=5B . 5B
Ha BBIBOAEC 5 npH MOJa4e cuUruana MpsMOYroJibHO#H HM-
nviabcHOW QopMbi ¢ napamerpamu Q@=2, f=15«kIuy,
U“A=4 B, YQQIMKC, U3=U6=U7=U8=U10=U11=

U g ettt et e s st 5B
YyscrBuTeabHOCTL  ycunmurens npu U, =8,1 B, f,=15«kIy,
T=—=25..4T70°C, HE BOMEL ...ccooooovmvrrererurererrerereeeinrersneeeesneeenes 700 mB

Bxompo#i Tox HM3Koro ypoBHA mpu U,=9 B, Hanpsxenuu na
yOpapIfioumx BeiBomax 3, 4, 6, 7, 8, 10, 11 u 12, pasriom
0,4 B, T=+25 C, ue Mmenee:

no BbiBogaM 3, 4, 6, 7, 8, 10, Il ...ovveeveeeeiiieeeiiiinnn —10 MxA

O BBIBOLY 12 oottt e e e —450 MxA
Bxoanoit TOk BbIcOKkOoro ypoBHa npu U,=9 B, HanpsxeHun i
Ha yOpaBJsIOUMX BhIROHAX 3, 4, 6, 7, 8, 10, 11 u 12, parHOM .
5B, T=+25"C, ne Ooaee:

mo BEIBOmMAM 3, 4, 6, 7, 8, 10, 1] .viiiriiiiiiiininn. 700 MxA

MO BBIBORY 12 oiiciiiii it e rreecare st asee s st 250 MxA

" Koodduuuent aenemus vwactotel npu U,=8,1, U,,=4 B,

J=I5KTH, T==25..470°C ..cocvirriimiciicne e 3,9, 18, 21

IpeneibHble IKCUTYATAUNOHHBIE [AHHBIE

HanpsmkeHHe IHTAHMA ...c..ccoeririerereneeeieceanneemiensmiesaesersssenesas
MaxcuManbHbIi BBIXOJHOH TOK
MaxcumaabBblil BXOAHOH TOX
MaxkciMalhHOe BXOAHOE HANpsKeHHE Ha BBIBOJAX:
g e e e e e e r e e e e e e e e
3, 4,6, 7, 8 10, 11
TemnepaTtypa oxpyxatorueit cpempl

[Dx,lz: nA Ty, MKA tror, 1A
T T A
08 A’P/W.M//} so0 KPIOO5 T4 2 KP1005M144
a6 L A 20
04 A 400 - 18
8z ] o= 16
0 200 % R~y
-92 < I 2
0 1.2 5 4 & 6UypB 012354567 80U,,5 200 2w EITC
Tunosas 3aBUCMMOCTL  Tunosas 3aBUCHMOCTh  THUNoBas 3aBHCHMOCTE TO-

BXOIIHOTO TOKA IO BBIBOJy  BXOZHOIO ToKa BBIBOJOB Ka noTpedicHus OT Tem-
12 OT wanpsxeHds Ha Bbl-  ynpasnenus 3, 4, 6, 7, 8, nepaTypel  OKpyxaromeit
Boge [2 nmpu T=+25°C [0, 1] OoT BXOZHOrO HATIpS- cpeabi mpu U,=9 B

KEHUS Ha 3THX BBIBOAAX
mpu T=+25°C



— 95 _-

Ke1ooshiis

Ui, 151 5 [/gx min, B

. — /] —r
6 VRPIOOSTY 4 7 KPI0OS L%
) f ¥

!

’ 02
¥ T T F )y 7 3
I —”// o
! - a1 3
g o/ 4z 03 04 Vs, B 8401 41 1 0 100 £,xly .

TunoBbic 3aBHCHMOCTH Ha-
OpaXeHUA Ha BeIBOAE 15
OT HANPAXECHUA Ha BXOHAL

THIOBLIE 3aBUCHMOCTH M-
HAMAJIBHOTO BXOOJHOTO Ha-
MPSDKEHUA OT H4CTOTHI NPH

Y [ W
At 2, Ly gz, KA

200 (- - ]
100 17
g\ LP100S Y |
-100 :
~200
-300 i
-400 o
200 2 Y, 60T
~Tunossie ° 3aBUCHMOCTH

BXOQHOTO TOKA MO BbIBOAY
12 ppu pa3saH4YHbIX YpOB-

yCHITUTENA-OTPAHUSUTE S T=+25°C: HSX BXOIHOIO HanpsKeHus
(ermmox__ g), o ™ I-U,=99B 2-U,=9 B, OF TNDIIDE oy
=+l 3-U,=81 B | foueit cpesiLt

1-U,=998B,2-U,=9 B, 1-Uy;,=5 B, U,=9 B,

3-U,=8,1 B - 2-U;;=04 B, U,=9 B
Vg, 8 o, , nxA Igli, HrA

- o 7

008 /(f’i/Wiﬂl/ 4] oot KPIOOSIYY s kH- KP1008/11)%
0,08 400 !
007 - i
806 s o / 7 : L
605 200 ~J00 P
6,04 o 2 ) et
00 12— 100 350
0.0 / -400

7891010 12136Y,8

Tunossle 3aBUCKHMOCTH BbI-
XOHHOIO HANDSDKCHUS HU3-
KOro ypoBHS Ha BBIBOJAx
5 9 or uanpsxeHus
nurauns npu T= +25° C,

78 g8 0NN, B

Tunosbie 3aBHCHMOCTH
BXOJHOI'0 TOKa NpHU BbICO-
KOM YPOBHEe BXOJIHOrO Ha-
MPAXEHUS OT HANPAKCHHA
nuTaHus npu T= +25° C:

/—mo BbiBOAaM 3, 4, 6, 7,
8, 10, 11; 2—mno seiBONY
12

789 WA 12 3,8

Tunosrie 3aBHCHMOCTH
BXOJIHOFO TOKa NpH HH3-
KOM YpOBHE BXOAHOrO Ha-
NPHXEHHS OT HANPSHKEHHA.
ndtadus npu - T'= +25° C:

1—mno BeBomaM 3, 4, 6,7,
8, 10, 11; 2—no sbBORY
12
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Inor, MA mex.c'r, 5,8 ”B’mx , 8
2 |KP100511LY 5| KP05 % 5 o| KP005ML%
2w 7 69
16 5 — 68
/ (4
16 - 5 == 67 —
L
1 4 66
2 5

786 801w BYE

Tunosas 3aBUCHMOCTH TOKA

notpebiens  KP1005T1LI4
OT HaNpsKEHWA INUTAHUA
npu T=25°C

78 8 00 2B 1%G,E

Twnosas 3aBHCHMOCTb Bbi-
XOAHOTO (OMOpPHOrO) Ha-
npsbkeHust  crabunusaropa
manpsxenus KP100SI11l4
OT HaNpsXeHus THTAHUsS
upu T=+25°C

Pexomennaumm uo HpHMEHCHRIO

g5
78 9101 12 30,8

Tunosas 3aBHCUMOCTL BbI-
XOAHOTO HANDSXKCHUS BbI-
COKOro YpOBHA Ha BBIBO-
Aax 5 u 9 oT HanpsKeHHA
nutaHus npu T=+25°C

Vcranopka xoadouumenTa JefieHHs OCYLIECTBIISNCTCA NMyTeM TORAYM YNPaBJISIOLIErD
HANpSXEHHA HAa BbIBOABI ynmpasiacHUS VI — V8 B COOTBeTCTBUM ¢ TaOJMLCH, NpHICM
JIOTHYECKO | COOTBETCTBYET ypOBEHb Hampspkenus 5 B, noruseckomy 0—0,4 B.

TaGamga coorBeTcTBHR Ko3pdUuMenTa Ieneuns MHKPOCXEMbI
ynpapisioilieMy HANpEKeHH0 Wa Bxomax VI—V§

Vnpagisiollice HanpskKeHAE HA BBLIBOAAX
Kosddmuvent neneHus
3 4 6 7 8 10 11 12
3 0 0 0 1 0 0 0 0
9 i 0 i 1 0 0 0 0
18 1 1 1 1 0 0 0 0
21 0 0 1 1 0 1 0 1

K1005ML5

Muxpocxema npeacrarnser co6oii GopMUPOBATENL CHTHAIOB OMOPHOM YaCTOTHI
YNpaBiieHusi JBMraTeNleM BuAcoMaruuTodoHa. BBITIONHEHa MO MIAHAPHO-IMHTAKCHAD-
HOH TEXMOJOrHMH Ha GMIIOASPHBIX TPAH3UCTOpAX C WROJsALMeN 3nemMenTOB O6paTHOC-
MELICHHLIM p-1 TICPEXONOM H COLEPXHT 738 MHTErpaibHbIX eMeHTOB. KOHCTPYKTHBHO
opopmiiena 8 xopmyce 1102.8-1.

Macca mukpocxeMul He 6Gonee 1,3r.
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Dyuryuonaanoiti cocmag: 1—xBapuesblif renepatop; [{— meNUTeNb 4YaCTOThI Ha
23. [[] JenMTenb HacTOTHI Ha 22; IV -—ynpasnsieMbiil [eluTeNb 4YacTOTH C KO-
duupenTamu nenenus 2885 B pexume sanucH M 2771 B peXuMe BOCIHPOM3BC/ACHHS;
V— sbixognoii Oygep; #1— crabunuzarop HanpsKeHus.

Hasnauenue ebigodos: 1-—BHIXOA HANPAXKEHUA YACTOThl KBAPLEBOIO TIEHEPATOPA;
2, 3—bBblBOABl [ NOAKJIFOYCHHSA BHCUIHHX J1EMEHTOB KBApUEBOrO TIeHEpaTopa,
4-—BXOX YNpABIIONIEro HANPDXeHHs KodbduudenToM pedenus; 5—obuimi BiBOS;
6 — BBIXOJ Haupﬂxcemiﬂ ONIOpHO# 4acTOThi; 7, & — HANPXEHUE NHTAHUA (+ U,,).

OcHoBHble f1apamMeTphi

HoMuHAIbHOE HANPAKEHHE THTAHMA .oooveeervrernmrerrcnrcrneinns ceomas 9B
Tox norpednenus no pbisomaM 7 u 8 npu U,=9,9 B, re donee: ’
Us=1B, T=425"C . oreeeeereetetecceeeescesr e ceneeen ;
T=-25 u +70°C .
Uy=3B, T=25"C ........... OO T OO
E Brixonnoe nanpsaxenne (3¢pdekTunnoe) Ha BbIBOAE / ¢ gacroToi
1

4,433 MT'y mpu U,=8,1 B, Uy,=1 B, T= +25° C, He MeHee ... 200 mB
Pazmax BLIXORHOrO HanlpspxkeHHst Ha BbiBoAe 6 mpu U,=8,1 B,
HE MeHee!
T=+425C .
=-25u +70°C
KosQduuuenT neneHus 4aCTOThl KBAPLEBOTO TEHEpaTopa MpU
U,=9B, T=+25°C:

l'lpeAeJmuue IKCnaAyaTanHonHbie NaHHbie

HanpskeHHEe MUTAHHA ..ooeeveeoeereeeeicneereereeceeneseserearecesmesnesacesnes 8..10B
Hanpsxenne Ha ynpapnsiolieM BbiBOge 4:

HE MEHee ... e e reereeene 0B

He B0JICE .ooovieiviiireeieecr e .10B
MakCHMAJIBHAA EMKOCTD HAIPYIKH .eooveereceercrsoccorcerneevusessanercesens 0,01 mxd

TeMnepaTypa OKPYX&IOWEH CPEHBI «coceorvreveceucrermereeareaerensarenenns -25...+70° C
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Tunosas 3aBHCHMOCTDb BbI-
XONHOrO HANPAXKECHHS Ha
BBIBOE A  MUKPOCXEMBbI

Tunosas 3aBHCHMOCTbL TOKa
notpebnenus K1005TILS or
TeMIepaTypbl OKPYXKaroLIei

Tunosas 3aBHCUMOCTH TOKa
norpebaenns K100STI11S or
HANPXEHAA NUTAHAS TIPH

K1005TILL5 or remnepary- cpeapt npu U, =9 B T=+25C
pH! OKpyXaromell cpeasl
CxeMa BKIIOUEHHN
+,
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BUC npencrasisier co6oit uudpoBoif MBOrOnporpaMMHbI TaiMep, BbINOMHAOMuUK
CNERYIOME QYHKIMM:

obecneuuBaeT oTCYeT M OTOOpaXKeHHE HA WICCTHPA3PAAHOM MHIMKATOPE HOMEp
kaHajia, OEHb Henenu M Tekynlee spems ot 009 00 Mun mo 23 4 59 mun;

OCYMIECTBIIAET 3aMMCh B NamaTh 16 mpeaycraHoBok no 16 kaHanam C HeNENbHBIM
(CEMHIHEBHBIM) UMKIOM 3aIMUCH H OMCKPCTHOCTBYXO 3aNMCH | MuH;

B PEKHME NPOrPaMMHIPOBAHHE OCYNIECTBJISET 3aNMHCh 16 MpOTrpaMM M BBIBOR HX
Ha WHAWKALKIO 1O BBI3OBY;

00ECIIeMUBACT BbIJA¥y 3BYKOBOI'O CUTHAJA W CHIHANA YOPaBJICHUs NPH COBNAXCHUH
TEKYLIETO BPEMCHBHM M BPEMeHH OJHOH M3 NporpamMM (NpeIyCTAHOBKH);

ocyllecTBIfeT paboTy B pPeXHMe TaiiMepa C OOpaTHBIM OTCUETOM BPEMEHH
¢ TakToM 1 ¢;

B peXHMe TeKYUIEro BPEMEHH OCYWIECTBIIAET aBTOMATHYECKOE MEPEKIIOYEHNUE
UporpaMM KaHala [0 3apaHee BBeJCHHOH mporpamme;

B PEXHME TCKYyWIETO BpeMEHHM OCYHIECTBIIAET OTCYET CEKYHA B BHAE MHIarowieH
TOYKH.

[IpeanasHayeHa is asTOMATU3AUMH YNOPABJICHHA Pa3jH4HOM ObITOBOH H MPOMBII-
JieHHOH anmapaTypoil: TejeBH3OpaMu, MarHHTOOOHAMH, PaMONPHEMHUKAMH, NPOUr-
poiBatenssmn, CBU-mewamu # ap.

BuimonHena no P-—MOII-Texuonorny 1 conepxcm 6821 uATEerpajbHbIl BIEMEHT.
KoncTpyxruBao otdopmieda B xopnyce 2121.28-5.

Macca Mukpocxemsl He Oomee Sr.

2121.28-5
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Pyurynonaisuiii cocmag: I—ycTpoiicTBo BBOAa HHOPMAnUH; ”*‘TeHeparop
das; I]-—renepaTop TaKTOBHLIX HMNYNLCOB; [V -—peructp mamaru; V—TI3Y; py__
perucTp TEKYIMEro BPEMCHH, VII—6nox ynpasnenus; VIII-—Gnok ynpasnenus py.
AmKaluel; 1X -— ycTpolCTBO CHHXPOHH3AIMH; X — (GOPMHUpPOBATEND 3BYKOBOIO CHI'Haa:
X[ ---cXeMa TOHNCKa IpOrpamMMBl.

Hasuauenue ewigodos: | —HanpskeHne nWTaHust Oydepa HHAMKANAH (—Unz);
2 -~ BLIXOJ PCTHCTPA KaHa a; 3 —BBIXOA CuIHaJa Oy/JNJIbHHKA; 4 —6 - BXOAbl KiaBuy-
atypsl; 7 BXOIN PErMCTpa MAMSTH: &8—BBIXOJL PETHMCTPA NAMATH; 9-—TaKTOBbie
ummynscol (8,192 ku); [0--sBbixox TeHepaTopa TakToBOH wuacToThl (32,768 xI'u);
11 -~ HANIPAKCHHE TUTAHUA (—U,,l); 12, 13- —BbBOABI ANS NOAKIOYEHUA KBAPUEBOTO
pesoHaTopa; [4—-oGuwmit BeBOA, [5-— BbIXOA cerMeHTos [0, («BKJIOYCHME», «MpO-
rpaMMbi», «Talimep»); [/6—sbixon cermenta IS5 (cy6bora); /7-—BbIXxon CermeHTa [7
(sockpeceHbe); 18— Bpixox DS (Homep kaHama); [9--Beixon D4 (anm Henenm);
20- -sbixoa D3 (necatkm uacos); 21-—sBpixoq D2 (emuuuilbi uacos); 22--seixoa Dl
(gecaTkn  MuuyT), 23--Bbixoad DO (eguuunsl MURYT); 24—-Bbixof cermenta I6
(natuuna); 25 —ebixon cermedTa /4 (uetBepr). 26 —swixoa cerMeHTta [3 (BTOpHUK);
27 - BBIXOjJ cermeHta [2 (cpepa), 28 —sBbixoa cermeHTa Il (NOHEACHIbHHK),

Qcobennocmu  pabomvl  MUKPOCXEMb!

TeHepaTOp TaKTOBHIX UMIYJIbCOB I/] COBMeCTHO ¢ redepatopoM a3z II BbipabGaTbi-
BAIOT TakTOBble HMMynbchl Pl — @3 ¢ wacroroit cncposanus 8,192 kM, npu nomomwm
KOTOPbIX OCYHIECTBASETCH paboTa M CHHXPOHM3AIMA BCEX Y3J10B M YCTpOICTB TailMepa.
YacToTa HMITY.ILCOB TeHEpaTOPa CTAOHIM3UPYETCH KBAPIEBHM PE30HATOPOM € 9ACTOTOH
pesonanca 32,768 kx['u. Ycrpot#ictso BBOAA 1 jieKoAupyeT MHOOPMANKIO, HOCTYNAIOIIYIO
OT 6j0Ka KJABHATYpbl, W OCYUICCTBISCT 3aNy¥Ch B PErACTp WHAMKALMA WK 610K
ynpasaedus: YI{. Biok uHanxanuu npeoGpasdyeT WHGOPMAnMIO, NOCTYHAOUIYO B BO-
MMHO-ACCATHYHOM KOJI€ W3 DPEriucTpa Tekyllero BpeMeHH VI, B BOCBMHCEIMEHTHBIR
KO/l MHJIMKAiIMH.

PopMHPOBATENDb 3BYKOBOTO CurHama X BeIpabatbiBaeT curHan uactoroi 2 xI'm
NPy  COBNaJieHHH TEKYLEro BPEMEHW M3 peructpa VI ¢ BpemMeHeM. XpaHAIMUMCA
B peructpe namatu V.

Cunxponusupyer paboTy Bcex 6J0KOB TaiiMepa W BbIpaGaTeiBA€T BBLIXOAHBIC
(Pasps/IHLIC) CHrHAJBL [JI8 YIPABJICHHS CCTKAMM 14a30pa3spsgHOTO HHAHKATOpPA yCTpOit-
CTBO CHHXpoHu3anuu IX.

Pernctp Tekyiniero speMenu VI oCymecTBISET OTCHYET TEKYIETrO BPEMEHH B JHSX,
Yacax B MUHyTax. Perucrp mamatu [V oCymlecTBIAET XpaHEHUE 3AMMCAHHBIX MPOTPAMM.
MocTosiHOe 3anMoMuHAIOIEE YCTPOUCTBO V MPEAHA3HAYEHO AJS XPAHEHHA CnykeGHOl
#udopMalnn, ucnonb3yeMoit ipu paboTe TaiiMepa. Brox ynmpasmenns VIl o6paGaThi-
B4ET BXOAHbIE KOMAHAbI M OCYIICCTBISET BHIOOP pekHMa paboThl TaiimMepa.

Cxema nomcka nporpamMmbl X7 OCYilleCTBISICT 4HAJNH3 NPOTPAMMEL, Guxaiiiei
N0 BPCMCHM K HHAHLHEPYEMOM, N0 Hayana MNOMCKA.

Hupopmanna ¢ BbiXoga TaliMepa MOCTYMAET HA  BaKYYMHO-JFOMHHECIEHTHbIH
MH/IMKATOP, HA KOTOPOM HHAMIHMPYETCHA TEKYyIlee BPeMs B 4YdCaX M MUHYTaX, JICHb
He/flenn, HOMEp KaHajia M pexuM padoThl TaiiMepa.

TafiMep KPI016BW] no3BojisieT oCYLECTBIATh 3alMCh W XPAHEHHC BPEMEHH TO
16 nporpammaM ¢ nepwosoM nporpammuposanus 7 cyTok. JWCKPeTHOCTb MpOrpaM-
MUDOBaHUS | MuH.
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OcHOBHBIE TIapaMeTpsbl

Homunansnoe HANPSOKCHUC THTaHus:

BuixonHo€ HanpsAXKEHHE HHU3KOTO YPOBHA TIpH Urll =—10,8 B,

Up=—40B, U;=—5B, Uy=Us;=Us=—40 B, U;3=—8 B, a Ta-
KXE U,=—-1B, Us=Us=Us=—5B, Uy;=—-1B8,
T=—-10...+70° C, ne 6osee:

Ha BbIBOpax 15—28 npu I,=10* MxkA, C,=300 np -8B

Ha BEBOAax 2, 3 mpu I,=2-10° mxkA, C,=300 nd .. —-25B

Ha sbiBoaax &§—I0 apu R,=1MOwm, C,=200 nd -10B
BbIXOHOE HATNpsKeHHe Bbicokoro yposus mnpu U, = —10,8 B,
U,=—-408B, U,=—5B, Uy=Us;=Us=—40 B, U;3=—8 B, a Ta-
kke Us=—1B, Uy=Us=Us=—5B, Uj3=—1, T=-10...+70° C,
He MeHee:

Ha sblBojax 15—28 npu [,=10 MxA, C,=300nd ... —30B

Ha Belopax 2, 3 mpu I,=2-10% mMxA, C,=300n¢ ............ —8B

Ha BeBoje & npu R,=100 xOm, C,=300nd .............. —~5B

Ha BeIBomax 9, 10 mpu R,=1MOwm, C,=200nd ......... -95B
BxonHo# TOK HH3KOTO YpOBHS npu U, =—-108 B,
T=—10...470° C, HE OOJEE .....corerreriirierereerireeiiiieraerreeeeenraeinenne 450 MxA
BxonHoit TOK BBLICOKOTO YpOBHS TpH U,,=—10,8 B,
T=—10...4+70° C, HE DOHEE ...c.ooccurrirrriieereerenreareiesieieneeeesreeanneeenes 5 MKA
Tok mnorpebaedus mpu Uy = —13,2 B, ne Goree:

T=425..470% C oottt ettt e et st e 1,4 MA

T=—10% C oottt 1,7 MA

IpenenbHble SKCILTyaTALHOHHbIE JaHHbIC

HanpsKeHNE THTAHHA .oooooeiiiieieieeeececeniceiee et e nee s -10,8...—13,2 B
MaxkcuMaJslbHOe HAanpspKeHHe KOMMyTanud Oy(epHbIX Kacka-
D1 (0 T OSSOSO PPTSUUUPTORN —40 B
MakcuManbHOe HANPSDKEHHE HH3KOTO YPOBHS H2 BBIBOJAX:

BB e e sttt |Uss—3| B

Ty I3 e e e —1B
MakcHMallbHOE HaMpPsKEHHE BBLICOKOro YpPOBHS Ha BbIBOAAX

L/ T USSR SUUUSRN —40 B

7o I3 et Uns
MakcuManbHaf eMKOCTh HAarpy3kd Ha BBIBOZAX

0, 10 ettt et 200 nd

OCTAIIBHDBIX  cevivrrereeecinieneineaetnaaneeeinsressnreaeseessranarneesnsnesanne 300 nd
MHHMMaNpHOE CONMPOTHUBNIEHHE HArPY3KH HAa BBIBOAAX

D ettt s st e et seta e e aaeare s 1 MOmMm

B ettt ettt et aete b e s baeeraanaes 100 xOm
ConpoTusnenve knioya Ha BbBoaax 15-—28:

OTKPBITOTO  ..oiiiiiiiiiiienicieiee et e e erees e einnee e e ne e ansnntesee e 0.8 kxOm

BAKPBITOTO  ...oviiieiiiieeeeieeieaienne, 3 MOmMm
TemnepaTypa oxpyxaiowei cpeas ... —10..+70° C
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Tunosas 3aBHCUMOCTb TOKa  Tunosbie 3aBHCUMOCTH  THIIOBbiE 3@BHCHMOCTH Bbi-
notpeonenns  KP10i6BM]  ypoBHelf BBIXOJHOTO H4-  XOAHOIO HAMPAXCHHS HHU3-

OT HanPAKEHUS NUTAHUA
npy T=+25" C. 3aumtpu-
xosaHa ofjacts pasbpoca
3HaYeHMi Napamerpa IS
96% MukpocxeM

npsxenua  nuskoro (Ugp)
u Bbicokoro (Upy) ypoBHEH
Ha Bbixogax JO, J1—J7,
DO, D1- DS ot nanpsxe-
HUs NUTAHHA npH
T'=+425"C. 3awrpuxosa-
Ha obnacte pa3bpoca 3na-

xkoro (Upy) © BBHICOKOTO
(Uoy) ypoBHe#l HA BBbIXO-
aax JO, J1-—J7 u DO—DS
OT TemmepaTypbi OKpyxa-
toilieit  cpenpl.  3auITpUxo-
BaHa obyacts pasdpoca
3HaYeHHI MapaMeTpoB A

YeHH#i napaMeTpoB s 95% wMukpocxem
95% muxkpocxem
”0[ ’ 8
g KP1OIBH Y
-0‘5
_,'0 “\\-Y\N"\T\v AutRu hadnete

DA N

NN

AN

AN

MR

IR

-30

-0 0

0w 2o 0 40 50

60 T

Tunosas 33BUCHMOCTD BBLIXOJHOTO HaNpPXKEHUS

HH3Koro yposHs Ha snixogax CB n PrK npu

HOMMHAILHOM HATNPAXEHHH MUTAHUS OT TEM-

nepaTypbl OKpYyXaroilei cpeasl. 3aliTpuxoBaHa

ofj1acTk paidpoca 3HaueHHH mnapaMeTpa I
95% MHKpocxem
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BpeMeHHBIE TapaMeTpH  TaKTo-
BbIX MMNYNbCOB HA4  BHIBOAE
9 (D2)

Tunosas 3aBHCHMOCTb TOKa NO-
TpebNeHHs  OT  TeMnepaTyphl
OKpYXalouie# cpeAbl ApH HOMH-
HaNbhOM HANPSKEHWH IMTAHUA.
3aurrpuxoBana obnacTs r%?poca
3Hayeuuid napamerpa A 195%

MHKpPOCXeM

BpeMEHHBIE COOTHOLUEHHA mapa-
METpPOB curuasios D; u D;.y, rae

i=0...5
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BpemeHHbIe AuarpaMMbl BRIXOAHBIX ()
¥ BXOAHBIX (6) HMNYNBLCOB HA BHIBOAAX
D0--D5 no sxony KO MuKpocxemsl

BpeMmeunpie guarpamMmbl BIXOAHBIX CHE-
HajoB Mmukpocxembl KP1016BH 1

KP1016BU1
TaGauma cooTBeTcTBHA pexmMoB paboTbl TalMEP2 KoJAaM HA BXOMaX YUpaBJesus
Ofosnavenne Carnansl Ha BXOAX
Onepauns 2
OUCPAUHR X0 Py o
BC — D3 -
1, [TH — D2 —
2. BT = DI —
3,CP —_ Do -
4, 49T ~ D5 —_
5 00T — - 3
Beox umdbp u 3HaxoB 6, Cb - - 2
' 7, 0 — - 1
8, BC — - 0
9, NIH — - 5
10, BT* —_ D3 3
11, CP* — D2 5
12, YT* — Dl i
13, OT* — DO 0
14, CB* —_ D5 5
15, O * — D4 \4
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Oxonyanye maba.

CurHajbl Ha BXOAAX
O6o3nauenue
Onepanns otiepaty
KO Ki K2
PexuM PO paMMHpOBA-
HAA P D2 — _—
PeXHM TEKYILErO BPEMEHH TB D3 — —
PexuMm TaiiMepa ™ DO — -
Koppekuns uudopmaLmy
pETHCTPa HHAWKAUMAK Kop Dl — —
Bpoj HEQoOpMANUH B pe- 1
THCTp DaMSTH D5 — —
Ilpameyanua: . KoMaHna xapakTepu3yeTcsl HanumuumeM cHrHaga D HA cooT-

BETCTBYylOIEM Bxone K.

2. OTCYTCTBHIO KOMAHABI COOTBETCTBYET HANPAKEHHE BLICOKOrO YPOBHA HA
COOTBETCTBYIOIIEM BXoje K.

3. [0 —-3HaK «Kaxabli JEHb».

* Hudpbl neroab3yroTcs TOJILKO MPW BBOJE HOMepa KaHa.1a. f

Tabanna cooTBETCTBHA CHMBO.IOB BbLIX0IHOH HHQOPMAUMH HaHpsKeHHEM
Ha BbIBOAax 10— 7

H'AHPEX(EHMB Hna BbIBOUAX
CHMBO.1 BLIXOZHOM
HiopMaIK 1 2 I3 4 Is 16 % 10
0 — . R S —
1 1 1] I - 1
2 - 1 — | = 1
3 N I T A I T A
4 ! 1 — | -1 — 1 — 1 1
5 == ==
6 — |- TS IR R IR [ R
7 N T T I T I B T
8 [ I B (N I A
9 NN B S D T B I
10 R S R T N R R -
1 I I T (N B T
12 S I R R e T
13 — = =1 — ] =
14 TN R R NN T R G
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Oxonuanue maba.

HanpsokeHne Ha BBIBOJAX
CHMBON BBIXOZHOMK
HrdOpMaLEH
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MpuMeuanuna: 1. Hanuune 1 COOTBETCTBYET HANUPSXEHHIO BHICOKOTO YPOBHR
(Uow), otcytcreue |-— manpmxenmo suskoro ypomns (Ug,).

2. 0 —3naKk «Kaxablil acHbLY.

3. 1*—s3Hak | cerMeHTa paspsina HOMEpPA KaHamd.
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lpuRnumuatbnas JIeKTpudeckas cxeMa O10KA BHEMIHEH NAMATH JUIA MHKPOCKEMEI
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BpeMeHHEle IHATPAMMB BXOAHBIX dnon K
B BLIXOAHBIX CHTHaNOB OJI0Ka _U U l ! ?
BHEIIHEH TaMATH .

KP1016MYy1

BUC npeacraBiser coboit aHANoro-KoAoBhIH Tpeofpa3oBaTesnb Ui YNPaBNEHUs
KuakokpacTamayeckuM  MHaukaTopoM (KKHM) yposus 3anmcu — BocIpousBeieHUs
B annapaTaX MarHATHON 3aNHCH H BOCHPOM3BENCHHA 3Byka W obecrieunsaeT oT0O-
paxxeHHe:

CPERHHX 3HAYEHMIl YPOBHA CHrHANa B BHJAEC CTONOMKA BKJIIOYEHHBIX CETMEHTOB
Ha mkane u3 10 cerMenTOB, KOTOpHIC BKIIOYAIOTCH TOOYEPCAHO NPH H3IMEHEHHH
BXOJHOTO HAMpPAXEHHA OT MHHMMAIbLHOIO JO MaKCHMaJIBHOTO 3HAYEHHS, TpH ITOM
CerMEHTHI HHM3MIMX YPOBHEH He OTKIOHAIOTCS;

NWKOBLIX 3HA4YCHMH YPOBHA CHMrHada B BHAE BBHICBEYMBAHMS OAHOTO H3 TpEX
~ MOCHEJHUX Pa3pafioB Ha uwikane U3 10 CerMeHTOB, COOTBETCTBYIOUIMX YPOBHAM + 1,
+3 v +5ab.

Brinonuena no n-MOIJl-TexHomorud u cofepxut 2800 HHTErpanbHBIX JIEMEHTOB.
KoncrpyktusHo odopmiena s Kxopnyce 2120.24-3.

Macca MuKkpocxemsl He Oonee 3,8 r.
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DyuxyuoHabublil cocmas: 1— ananoro-undposoii ipeobpaszosartelis; I1---reHepaTop
TaKTOBbIX uMnynbeos; IIN—peructp ALIIL; 7V — cyeryuk; V' — 60K NUKOBOrO 3Haye-
uun; VI —6nok cpeauero 3navenun; VII—TI3Y; VIII, IX—cXeMbi CpaHEHHS KOJOB;
X--cxema ynpasnedds oOuiMME anektponamu; XI—snixoaHoi perucrp; X7, XIIl—
BbIXO/HbIE (HOPMUPOBATENH.

Hasnauernue 6b160006: 1 — oOmuit BLIBOA; 2— BBIXOJ N3HHBIX (NMKOBOE 3HAYEHHE);
3—spIXxOn MAaHHBIX (CpenHee 3HaueHde); 4-—BbixoA AamHelx ALl 5—Beixon
CHHXDOHHM3ALMH; 6-—BX0J TNEPEKIouaTelIsl pPeXMMa (PYYHOE/2BTOMATHYECKOEY; 7-—
BX0Jl; 8-—BX0O/ YCTAaHOBKHM HANpPSIKEHUS CMEINEHUS; 9— BbIXOJ HANPAKEHUSA TaKTOBBIX
UMNYNbcoB; ]0— BBIXOJ IEHEPATOpa TAKTOBBIX HMIIYNbCOB; [2-— HANpsXKEHHE NHTAHHSA
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(- U,); 13—BbIXoq ONOPHOro CHrHana; /4-—BbIXOJ CHUrH4Ja raiienus QoHa; /5.
ppixol curHana «—20ab»; /6—BHIXOA cHTHala «—15 aB»; 7 —BBIXOA CHrHana
«—10 nb»; 18— Brixon curHana «—5 ab»; 19— soixox curaana «—3 ab»; 20— Bbixon

curnana «—1 ab»; 2/ —sbixon curhana «0 ab»; 22— BeixoA curHasa «+1 aB»;
23—-BbIXOJ{ cHTHajna «+3 ab»; 24-—Bwixon curHaga «+5 nby»,
OcHOBHBIC DApPAMETPLI ?"'

HOMHHAJIbHOE HAMPSKEHHE IHTAHHS ..oviieiiiiereiinsiienennns -9B
Tox mnotpebnenns mpu U,=-99B, [, , =40l U,=
=U,;=—99B nm -—0,8 B. ne Gonee: '

T=425.475"C . TN 3000 mMxA e

T=—100"C et sres e 4000 MxA
BeixoHoe Hanpskenue Hu3koro yposus mpu f,.. =40 kI'y,
T=-—10..4+70" C, ue Gouee:

Ha BBIBOJaX /I3 ¥ /4 npu Uy=—-99B, Us=U,,=-99

u —08B, C,=10000 n®, R,=51 kOM ... ccceeeene —-9.6B

Ha BbiBogax (5—24 npu U,=—63 B, Us=U,;=-99

u —08B, C,=1100 n®, R,=470 kOM .....cocueuene.n. —6B

Ha BhBoaax 2—J5, 9, 10 npn U,=-~63 B, Uy=U, =

=—99 u —-08B, C,=150n1®, R,=15xOMm ....... —5B
BrixoaHoe HampskeHne BHICOKOTO YpoBHS TpPH f,,, =40 kI'1,
Us=U;;,=~99u —08B, T=-10..+70° C. U,=~-99 B,
HE MEHee:

Ha BbiBoaax /3 u 14 npu C,=10000 nd, R, =51 xOm ... —0,35B

Ha BbiBoaax /5——24 npu C,=1100 n®, R,=470xOM ... —0,35B

Ha BeBogax 2—J5, 9, 10 mpu C,=150 nd, R,=

SIS KOM ottt -3B
Hanpsxenue cMenesns Hyas Ha sbisoae § npu U, = —9.9 B,
T==10..470" C it cert et —-15.-6B

Ilpenenpubie 3KCNAyaTaRHOKHbLIE aHHbIE

HanpsKeHNe MHTAHUA .o.ooovieereeieeiicceere e ~6,3..-99 B
MakcuMalIbHOE BXOJHOE HANPSKEHHE BHICOKOTO YPOBHA ...... —-08B /',é'
MHUHHUMaNBHOE BXOAHOE HAMPAXKEHUE HW3KOTO YPOBHA .......... -99B .~
MakcuManbHas €MKOCTb HArpy3kid Ha BBIBOJAX:

13, T ettt 10000 n®

IS 24 s 1100 n®

2759, 10 i 150 nd
YacToTa cnefloBaAHUS TAKTOBBIX UMIMYJIBLCOB ......cocceevieeeenee. 36...44 xT'u

Temneparypa OKPYXAIOMEH CPEOBI ..ccoveveerreerrrereiaiensnannanas —10...4+70° C
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KP1016Y1 | KPIDIEYS KPIOIENY

o5 915 015
mzzzoully i

005 1 0.05 005 &

0 p |
5 8 <7 8 9 Uy, B -15 0 +I5 30 +45 +60 T, °C -5 6 7 -8 Uy, B

Tunosas 3aBUCHMOCTb BBbI-
XOIHOTO HANPSKEHHS HHU3-
KOro ypOBHSI OT Hampsxe-
HuS MHTaHus npu
T=+25° C. 3awmrrpuxosa-
Ha ofaacTb pasbpoca 3ua-

Tunosas 3aBUCHMOCTH BbI-
XOAHOrO HaNpSKCHUA HU3-
KOr0 YPOBHS OT TEMMEpa-
TYpHl OKpyXaroulell CpeAbl
nmpz# HOMHHATBHOM Hamnps-
WCHHHM MUTaHud. 3amrtpu-

Tunosasg 3aBUCHUMOCTL BbI-
XOAHOTO HANPSUKEHUS BbI-
COXOro YPOBHS OT Halps-
KEHUA MHTAHUA npu
T=+25°C. 3awrpuxosa-
Ha objaacth pasbpoca 3Ha-

YeHMH MapameTpa A1 Xosada oOsacTh pa3bpoca  YeHHMH  mapameTpa s
95% mHKpocxeM 3naveHudl Mapamerpa s 95% muxpocxem
95% MHKpocxeM

Upy, B Inoe, MA Toge , MA
g2 20 4
s KFP10181191 Pt KPIO16AY T fﬂ% ; KPIg6hY1
! 4 i . ﬂ ﬂﬂ’ !
91 L - 10 i 1
0,05 a5

150 15 K S B0 TS T,

TwnoBast 3aBHCHMOCTH BBI-
XOJHOI'0 HANpAXEHWS BbI-
COKOTO VPOBHS OT TEM-
nepaTypsl OKpYXarore
cpenbl MPH HOMHHANBHOM
HanpsKEHHH MHTaHWA. 3a-
wTpuxopaHa obnacte pa3s-
6poca 3mavenuit mapamer-
pa g 95% wmuKpocxeM

Kyu, AF

°C -5 -6 -7 <8 -9 10Uy, B

Tumosass 3aBHCHMOCTH
Toka moTpebjaeHus oOT

HAMPSKEHHS  [UTAHUA
npg T=+25°C. 3a-
mTpuxosaHa obnmacrs

pa3bpoca 3mauenuii ma- .
pameTpa ang 95% Mux-
pocxeM

+

7-L-

4
-1

-2

-5

|
]

- 4 /
-5 KP101617Y1

o0k g1 10

1020 £ xy

15 0 15 +30 45460 T,°C

Tunosas 3aBHCHMOCTB TO-
Ka TOTpeONeHHA OT TeM-
nepaTypel  OKpYXKaloieiH
cpeapl NpH HOMHHAJIHLHOM
HaNpAXKCHUU TINTaHuA. 3a-
WITPUXOBAHa O6NacTL pas-
6poca 3HaueHmnii mapamer-
pa ana 95% mmxpocxem

AMl’lJ’IHTy}lHO-‘laCTOTHaﬂ XapaKTCpHCTHKA:

1 —cpenree 3HavueHHWe, 2— MHMKOBOE 3HAYCHHE
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CxemMa BXJTIOUEHHA

K KK undu- “20-15-10-5 -3 1 0 +1+3+5 ab
KPIOIENYT ramopy poooogoogs
A/D w1 |||I‘[|l'l
/ 1! 23 BRI IEDLHMIT2ING
' 72 &
21
13 7 Koabl CerMEHTOB HO3UIH-
g_ o] OHHOW  JeCATHpa3pAAHOH
yr WKaa6l
17 2
I8 16
19 |
07 '
3 o7 12
< Yeran | % 77
2 row 2 (-
98 75 =
R/ SIN [
f av ous 12
RE 3300
—=1}
K6 159« Tunosas cxema BKHOYEHHSA
=3 mukpocxembr KP10161TV1

Koapt Ha ®bIXOn€ NMKOBBIX 3nadveHui (wisox 2) wunu AUIl  (poirox 4),
COOTBETCTBYIOIUNE YPOBHSM CHTHAJIOM Ha YIOpaBIAIOWMX BbIXOjax (enIBoabl 22, 23,
24), a TakkKe KOABI B4 BLIXOAE CPEJIHMY 73HaveHmi (BHIBOA 3), COOTBETCTBYIOUIME
YPOBHAM CHIHAJIOB Ha YNPaBISIONMX BbIXOAAX (BBIBOABI [5-—24) ApUBOAATCA HHXE
B TabuHuax.

TaGanua cooTBeTCTBHIT KOZ0B Ma BLIBOJE 2 YPOBHSM CHIMA/OB HAa YNPABJ/ISIOWIHX BLIXOZAX

Hasnavenne HAsonunwiii kon Cpaduueckoe o6o3znauenHe cocTofyHA
Howmep BLIBOJA (MHEMO- Ha Rbisone 2 BhIXODOR 15- 24
BLIBO/IA HHYECKOE nopora jiepexno-

o603naverHe) IEHHA  BHIXOZOR

Is 16 17 18 19 20 21 22 23 M

22 +1 ab 01010000 COoOoOooooowoao
23 +3 nb 01100100 OoO0o0oo0oooowd
24 +5nb OLTILI0 o0 oooo0ooodm.

ITpumevanus: 1. CumBon «[J» olc2nawaer, 4To BBIXOX BHIKAIOYEH, CHrHAI
Ha [aHHOM BbIXOZE HAXOAWTCH B Mporwsodase ¢ ONOPHbIM CHrHAIOM (BbIBOA 13).
Hocne cuaTHs BxomHoro BO3ACHCTBAA cocTOSHHE Ha BuiBojAax 22—24 coxpaHAaeTcs
B TcueMHE BpPEeMEHH He MeHee 2C B pEXHUME «2BTOMATHYCCKHI» U COCTOSIHHC
MOCTOAHHO B PEXHME «PYFHOM». '

2. CemBon «M» o00602navaeT, ¥TO BBLIXOA BKJIIOYEH, CHTHAJN HA [AHHOM BBIXOAE
Haxogurcd B (ase ¢ OHOPHBIM CHTHAJOM (BhIBOA [3).
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Oxonuanue maba.

3. Koa curnana Ha BeIBOJE 2 IIPH BKJIIOYEHHH BHIXOIOB 22-—24 MOXET M3MEHATHCH
OT Koja rmopora MEpekTIOYCHHS COOTBETCTBYIOILETO BBIXOXd /A0 KOAa Hopora
TCPEKMOUEHAs clenyrolllero Bhixoxa. [lepshie aBa Miamummx paspsga kojJa Moryt
NPUHUMUTD JFOOBIE 3HAYEHUA.

4. CocTostHHE CHIHAJIOB #Ha BXOJax /5--21 moxeT ObiTb MPOM3BOJIHOE M 3aBHCHT
OT CPC/IHETO 3HAYEHHA BXOJIHOrO CHIHaja.

Tabsuna cooTBeTCTBHI KOJ0B HA BbIBOJAEe 3 YPOBHEM CHI'HANOB Ha YNPABISIOUIMX BbIXO/aX

Hasnauenue JBOMdHLIE KO Fpaduyeckoe 06o3navetine COCroNUMA
Honmep BLIBO/Id {MHEMO~ fa BbiBOIE J BHIXOHOB /5 -- 24
BHIBO LY HHHYEcKoe HOpora  [epeK:Iio-
oBostasenne) 4enHs BbIXOAOB 56 17 18 19 20 2 22 23 24
15 —20 1B 00000111 BOO00000ar d
16 —15 1b 00001101 AR JO0O00O00I 00
17 —10 nb 00010110 B EEREO0O0DO0DOOOD
18 -5 nb 00101000 A ERROODODDODAO
19 —3ab 00110010 R 3 EERERCCOO0O
20 —1 b 0011111t R R EREEEREROOOO
21 0 b 01000111 R E R EERBERERCOMO
22 +1 ab 01010000 B R R EEREREBREERERO
23 +3 nb 01100100 B E R EEREERBERO
24 +5nb 01111110 B R R E R EREEREREDN

Mpumeuanus: 1. Cumson [] obBo3HayacT, 9TO BBIXOJ BbLIK.IOYEH, CHMHAN Ha
JAHHOM BBLIXOJAE HAXOAUTCA B MNpoTHBOdA3e ¢ ONOPHBIM CHTHaJloM (BBIBOA [3).

2. Cumson B o6o3Hauvaer, 4TO BBIXOJ BKJIIOYEH, CHTHaJl Ha JAaHHOM BBIXO/IE
HaxoauTCca B (aze ¢ omopHbIM curHanoM (soiBoa 13).

3. Koa curHana Ha BBIBOJE 3 MpH BK.IIOYCHMH BBIXOAOB 15— 24 MOXET M3MEHATBHCS
OT KOAa nopora TeEpeKJroueHHss COOTBETCTBYIOLICTO BHIXOAQ /0 KON4 llopord
NEPEKTIOYEHUs CIENYIOINEro BHIXO4.
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KP1021XA1A, KP1021XA1b

MHUKpOCXEMbI MpEAHA3HAYEHBI IS YNPABJIEHHS MOLIHBIM KJIIOYEBBIM HCTOYHHMKOM
[MTaHWA TEJICBH3MOHHBIX MPUEMHHUKOB C CHHXPOHH3alMEH HANpAXKEHHEM C 4acTOTOl
cTpovmoit paspepTku. Mukpocxema KP1021XA1B mmeer Gonbmmil suanason pabounx
yacroT (12,5...18,75 xI'n, a npu onTHMaibHOM MoAGOpE BHEIIHMX HABECHBIX 3JIEMEHTOB
pepxuss pabouas wacroTa MoxeT nocturath 100 ki) Boimosmenbl MO MaHApHO-
JUTAKCHANBLHONA TEXHOJNOTHM Ha OMNOJIADHBIX TPAH3HCTOPAX C H3OJSUMEH IeMEHTOB
OBpATHOCMEIMICHHBIM  p-  TEPEXOAOM M cojaepkaT 302 HMHTErpanbHbIX 3JEMEHTA.
KOHCTPYKTHBHO MMKPOCXEMbI O()OPMIICHbI B MNaCTMAcCOBOM Kopiyce Thma 238.16-2.
Macca He Oojee 3r.
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KPIOZIXAT (A, B)
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KPI0Z1XAT (A, B) Hasnauenue evisodos: 1 —phixoa (azosoro acTexTopa;
2y 2— BxoA uMnysabca o6parHOro Xoaa; 3-—BXOA HaNpPSKCHHS
P (4] DK L/ OMOpHOH 4ACTOTHI; 4-—KOHTPOJILHEIH BXOJ TOBTOPHOTO
% mycka; S—BbIBOX /Ul NOMKIIOYEHHS BHELIHEH ULend, 34-
2 y  [QIOlLIIeH PEXHM MycKa; 6 — BXOA TOKOBOH 3aIMHTEL, 7— BXOA
5 F [ 3ammthl OT mnepeHanpskeHHs;, §-—-BXoA Hanpsxenus ob-
s W paTHO# cpasu; 9-—manpskenue mutamus (+U,);, 10— Bxon
— & /3 OMNOPHOTO HampsixeHHUs; /] —BbiXxoA; /2 — BXOA orpaHHYeHuA
A NS G 7~ MaxcumanbHOrO KOI(HIMEHTA JANONHEHUA BRIXOJHONO HM-
8 AyJibca; 13— ycTanoBKka BpPEMEHHOTO pexHMa paboTsl oc-
— M MATOpa; /4-— omopHoe HampsbkeHue (assl PeaKTHBHOTO
JECA e COUPOTHBAEHHUS; [5— BX0A (ha3bl PEeaXTUBHOTO COMPOTHBIE-
12 Huf, [6—obmmid BeBOA (—U,)
<5 maz + [/6'17 9 ( n)
1
—_ 1
2y ov |2
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KP1021XA1 (A, B)
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Howma.m,noe Hanpmkenue MUTaHusA
Tox

OcBoBHble NMapamMeTpbl

norpebnenns  Ho

Bon 9):

PR T= 425" C it eceerrrenntcsre v nnesn st eereesaneene
npn T=+470°C
npu T=-—10°C
Hanpsxenue cpaGaTbiBaHus 3aldThl NPH  NPEBBIIEHHH
OTMOPHOrO HampsxeHWs Ha BbBoae 10, ne Gonee:

npu T=+25..470° C

opn T=-10"C
Hanpsixenwe cpabaThiBanus 3aIUTH MO BXOMY

BbIBOAY 9

....... 9,6 B

ro OTKIIOMECHUA (BBIBOA 4):

npu
Us=Ug=U;=0, Ug=U;,=6.1B, U,=24B, ne Gonee:
T=+25.470°C
T=-10°C

Hanpsxenue cpabaThisaHud 3alluThl Mo MNUTAHHIO (

16
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npu T=+25"C
npu T=+70°C ...
npu T=-10"C
Hanpsoxenne cpabaTbiBaHud 3alMThL IO TOKY (BBIBOX 6 ) o-
JIOKNUTEIbHON H OTPHHATEeIbHOH MonapuocTy npn T= —10...
w70 € s 02..1B
Hanpsxenne cpabaTeiBaHus 3alMThl HPEBLILIEHHS HATIPSIKE-
HHA 1[I0 BBIBOAY 7, He Oouee:
opH T=+25..470°C ccrrrriieeeeceeeerene eeeeeae
npu T=-10"C .........
Hanpsxenne HachllueHus BHXO}IHOI‘O KJIFOYEBOTO Tpan:mc-
TOpa, He Oosee:
ApH T=—10...+25° C e 0,525 B
AP T=470% C it ans 0,7B
BxosgHo#t Tox no Bmsoay 2 npu Us=U,=U,=0, U,=5B,
Ug=U,0=6,1 B, Uy,=12 B, ne Gonee:

T=+25..470°C ..ccoeneenne et er s bernens 1,5 MA
T=—10°C ittt e e et en 1,8 MA
BxonHoit Tox no Beisogy /0 mpu Us=U,=U,=0, Uy=
=12B, U,=24B, Uy,=U,,=6,1 B, ue Gouee:
T=+425..470° C it 1,45 MA
T=—107C et e s 1,7 MA

Bxomnoii Tox (asoBoro fetekTopa mo sbBoay 3 npu Uy =
=12B, Uy=..=U,=0, Uy=24B, Ug=U,;=6,1 B, T=
=—10...+70° C, ne Gounee:
HU3KOro ypoBHA, U;=0 ... I MA
BeICOKOTO ypoBusd, U;=I11B ... 1,5 MA
Tox yTeukH 3aKpBITOTO BbIXO,THOTO KJIIOYEBOTO TPAH3HUCTOpA
(sbiBosl /1) mpu Ug=14 B, T=—10...470° C, ue Gonee ...... 700 MxA
Tox yrcukn ¢azoporo aeTektopa mo BhBoxy ! mpu Uy=
=12B, U,=0, Ug=U;;=6,1B, T=—-10..+70°C, =ne
Gouee: ’
BEpXHEro Kmo4a, U,=0
HWXHero kmova, U, =5B
Tok oTkpbiTOTO KmIowa (Pa30BOro AeTeKTOpa Mo BHBOLY /
npu U,=12B, Ug=U,,=618B, U,=24B, T=-10..

w+70 C:
HiwkHero xmo4a, U,=5B, U,;=0 .ccvrrevrnvcenvinnne 0,1...1,5 MA
BepxHero xawwa, U;=0, Uy=6,1 B .o, 0,1...1.5 MA
Hanpsokenne cpabaThiBaHus MO BXOMy MEIJIEHHOro Tycka
mpH Ug=12B, T=—10..470" C ....ccoerenrrrrrmrrreerennn. 3.45B
Cobcreennas  wacrota  rewepamuu  npu Ug=12 B,
T=+25"C:
KP1021XAIA 14844...16094 'y
KP1021XAl1B 12500...18750 Ty

TMosloca 3axBATa OTHOCHTENBHO HOMMHAJIBLHOH YacToTel
redepanu fo= 15625 'y ana KP1021XA1A mpu U,=12 B,
T=—10...470° C it +650 I'y
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KP1021XA1 (A, B)

TIpenesmsuble IKCNAYaTAHOHHBIE JaHHbIE

Hanpsxenue nurauus

OnopHoe Hanpsxeuue Ha BbiBoae /0

...........................................................

MakcuMasipHas aMILTATYAd MMIYJILCOB HAMPAXEHHUs ONnop-

HOH YACTOTBl HA BBIBOAE 3 .eooiivverniiiiiincnicnieeinenenne 12B
MakcsMunbHas AMIUTATYAA BXOAHBIX HMITYSTbCOB 0GpaTHOTO

X0/A HA BBIBOAE 2 .ioiviicoiiiiiimiiiiniiinieneiieeasesiinesnesroansnes 5B
MaxkcuManbHBI TOK Harpy3ku TO BBIBOAY /1 .ivveevennn 40 MA

MaxcumalisHO AOonNycTHMas pacceuBaeMads MOUIHOCTH!

up T=-10 C ..

npu T=+25"C ..

npu T=+70"C
g %

190 TN | AP21XA1 (4, B)
T

80—
N\ 3

6 -

90T X i \

20 7

N

A\

0 4 [/12;5

TunoBas 3aBUCHUMOCTH K03hduIm-

eHTa 3anonHenus d=1/T oT ympa-

BIAICUIErO HATIPAKEHHA HA BBIBO-
ae 12 npu T=+25°C

RPW21AAI(4,8) | /T
T AKX F U2k
A o
P N7 Ue=23%
Pl gs
! T T
i
VY Y A

Tunosbie 3aBucuMocTi Xo3bdupmenTa 3anon-
Heuus 8=1/T oT HampsiKeHns OOPATHON CBA3U

Ha BBIBOJY &:

1-T==10"°C; 2-T=+425C, 3-T=+70°C

%’j’//,f o
v [xeizixarin, ) ! ‘* I ]
~% ! 7
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ER\\SUE . 71
0806 0402 0 07 04 0 08 Up. 8

THnoBbIE 3aBUCHMOCTH HANPSAXEHHUS HA Bbi-
X0 UKpocXeMul (BpIiBOA //) oT Hampaxe-

HMAl Ha BRIBOjE 6.

I T=+425 G 2—T=+70° C;
; 327=Z10° C

Uy, B o
KP1021XA1 (4, 5) m j
12 7= |
10 "
8 i
Pat LR I S
|
4 F._.,__L__.,... S 1‘ [ SR S
.
A? - i -
i j
54 56 58 L0 62 6408

TuNoBble 3aBHCHMOCTH HAWNPAXEHHA Ha
BBIXOJE MUKpOCXeMbl (BblBOX [1) OT
HAMPAXEHNUS HA BLIBOAC 7:
1—-T=+425 C; 2—-T=+70"C;
3-T=-10"C
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8%

Jo, k1Y 5, kY
16,0 ; ——
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1375 18,75 75 <
155 155 50 AN
1525 ™~ 15,25 = 25 %
150 i 150 T : ™~
5658 60 62 644y 8 M0 0 10 20 00 40 50 60T°C 20 0 2 40 60Upy,B

TunoBas 3aBUCHMOCTL va-
CTOThI COOCTBEHHBIX XoJjie-
Gaumit 3ajaroliero resHepa-
TOpa OT HANPSHKEHHA Ha
BaBoae 10 mpu T=+25°C

TunoBass 3aBUCHMOCThL Ya-
CTOTHI COOCTBEHHBIX KOJIE-
GaHuii 3a7aK01LETO TEeHEpa-
Topa OT TEMOEPaTyphi
OKpyXalollei cpeans

Tunosas 3aBMCUMOCTL XO-
apdunuenra  3anonHeHus
BBIXOAHOTO HMIIyJibca O=
=t/T or pa3HoCTH Hanps-
XKEHUH Ha BBIBOZax 8 u [0
1pn TEMIEpaType OXpYXi-

roileit cpeapt +25° C
Cxema BK/nOYEHHN
vr1 R4
RT315T +Uy, 40..250 B
‘/70 <N |1 K62
o8
%IMM [_ Ri6* \R1& 1501
c5 T2700| prz . J/R..ZZ/« K npeodpasobamento
@MJL. 17 22x 4 Y] zlllllt’é'ﬂﬂlllﬂ/ly
¥ (Buxod wut)
f Vi
T ATl PPN Z& ypz KT6384A
KP10ZIXAT (A, ) | 22mx 8148
12 3 4 4 7 8 —
6 72 U
K9 6,78 .
62 = 10 4
27001,

Bxod unnynsca odpam-
Hogo xofa

Brod cunxpounnynsea
e it ML
K damyu-

ranm ne-

peepysky
710 MORY & HEMPRICENUID

Tunosas cxeMa BKJIIOMEHHS MHKPOCXe-
mbl KP1021XA1 (A, B). Qnements R14,
R13, VD1, R9—RI11 ycraHaBauBaloT
k03phUIKEHT 33aNMONHEHHA BBLIXOJHOFO
nMmnyasca, C7, R7, R8 ompeaenstoT
nopor cpaGaTbiBaHus 3aMTHI MO TOKY
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KM1025KnMn1, KC1025Kn1

MHuKpocxeMBl IPEACTaBIsAOT coboit emkocTHOe peie. [lpeaHasHaueHbl AJisk ynpase-
guas THPHCTODOM HIIM CHMHUCTOPOM B  7JJIEKTPHYECKOH CXEME JNIEKTPOCYIIMTENS.
BLINOSTHEHBI 110 OHNOJNISIPHOH IJIaHAPHO-3MHTAKCHAIBHON TEXHOJIOTHH C H3OJIALMEH
0B6paTHOCMEIMIEHHBIM  p-n NIEPEXOJOM U COMepX HT 120 HMHTErpanbHBIX 3IJEMEHTOB.
KOHCTpYKTUBHO 0GOpMIIEHBI B  MeTalJIOKepaMUYeCKoM Kopnyce Tunma 201.16-5
(KM1025KTIl) nmu cTexiiokepaMuyeckoM kopnyce tina 2103.16-3 (KC1025KITt).

Macca mHKpocxem He 6Goiee 2,5T.
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K~ KM1825KN1, KCIOZ5KAT
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Dynxyuonasvhuiii cocmas: ] —reHepaTop CHHYCOHTAJILHBIX
xonebannii; I]— AETEKTOp CHHYCOWAAfbHBIX Konebauuit; [I]-—
UCTOYHHK HANpPKEHUS Ha4ajJIbHOro ypoBHs; IV -—nuddepeHuu-
aNbublil  ycUIMTENb; F —HMCTOYMHHK ONOPHOrO HANpSKEHUS;
VI-- pupdeperuuanbublit ycusmurtenb; VII— nerextop cuHyco-
uaaneHeix xonebGauuii; VI -—crabuausatop Hanpsxkeuus; X —
YCTPOIHCTBO 3aAepkKu (MOpPOroBbl JjieMeHT); X-— ycTpo#cTBO
3alUTE;, XI—ycTpoiicTBo cuBxpounsauuy; XJ/—ynpasis-
oue eMeHTsl; XTI — ucnosnuaommit  37emMeHT.

Hasnauenue 6v180006: I -BX0j1 cxembl UTAHHWS TeHEPATOPA;
2—KOJNJIEKTOP TPaH3UCTOpa reneparopa; 3 — 6a3a TpaHsucropa
revepatopa; 4—BXOA CXEMBI EMKOCTHOIO pejie; 5 -—BHIBOJ
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WCTOYHUKA HampsxcHMA HauajibHOro yposus (0,7 B); 6-—Bxon YCTPOHCTBA 3ajepxku;
7-— oBLIMK BBIBOJI; §8—KOJUIEKTOP BBIXO/IHOTO TPAH3HCTOPA; 9— IMHUTTED BHLIXOJHOrO
TpaH3ucTopa, [0-—BTOPOR BXOR CHHXpOHM3auuH; /] —mnepBulif BXOJ CUHXPOHM3aiMu;
]2-—o6mwas Touka CTabUIMTPOHOB; [3-—cCpeaHAs TOYKa ACTMTENs; 14— Hanpsxenue
mataums (Uy); 15-—BBIXOA JIeTEKTOpd; [6-—- BHIXOX CXEMB! MUTaHUS FeHEPaTOpa.

OcnoBHbie napamMeTpbl

HoMuuanbHOE HANPAKEHHC THTAHHA ..ooovnioniieeininaenneeocrnreconnananenes 15B
Tox norpebnenns npu U, =18 B. R/=1,5xOm, T=—10...4+70° C,

HE BOJIEE .vovreeiiitiec et b s 20 MA
Hanpskenue mnutaHus reHepatopa npu U,=12 B, RI=1,5 xOwm,
T=—10...470° C, HE BOJEE ..oicovevrecieierieeeecreeieeesertaeeesassesteesessassnns 5.5B

Octarounoe nampsxkenue npu T=—10..4+70° C, He 6onee:
Uy=12 B, Ugua=-—22B, I,,=200wmA
U,=18 B, Ugy2a=-22B, L,.,=200 MA
Up=12B, U,ux1=27TB, 6, ,=200 MA ... iiinicnne

Tox yreukn ma BbIXOjIE mpu T=—10..+70° C, He Gosee:

Upy=12B, Upux2=-22B, RI=15KO0M ..ccoveerrrrivieccieiennnns 150 MKA
U,=18B, Uiy2=—22B, R2=1,5xOM .coooovviriiiiiieee, 150 MkA
Us=18B, Uyu=L15B . iiniirccctireeeeesieeenaesrensasaees 150 MxA

Uy,=18B, Uux1=15B, Uyu=15B e, 150 MxA
Tpegejbnble JKCNyaTallioNHbe NAHHBLIC
HanpMKeHAE MHTAHUA .ooccoioiiies et ceeesaensnesiea e e s e emasssmae e aons 12..18 B
Hanpsxenne cuHXpoHu3amuu, He OGonee:
no nepsoMy Bxoay (BeBoa [1) .27B
no BTOpOMYy BXoay (BbiBojx [0) —-11B
BrixoHOMH TOK (IpH CKBaXHOCTH HMITy;ikcoB 200), He 6oree 200 MA
Inor, MA ) Togr, 1A
22 "
wmozskmt| | A : N N KHI025 K1
3 " > % S —
H
‘ " 1 Sk
; o8 n .8 20 0 20 W BOTC
i
Tunosas 3aBMcUMOCTB Toka TNoTpebie- TunoBass 3aBUCMMOCTbL TOKa NOTpebiie-
HHS OT HanNpAKEHUS UCTOYHUKA MUTAHHUSA uus KMI025KTIT1 (KC1025KI11) or Te-
KM1025KIT1 (KC1025KI11) MIIEPATYpB! OKPYXalolleif Ccpexbl

Pexomenzaumun no NPHMEHECHHIO

1. Ecn® nepBbiff BXOA CHHXPOHM3alMH (BuiBox 11) He wuCIOJB3yeTcs, TO €ro
HEOOXOAMMO NOAKIIOYHTE K ofIuel iMHe (Bb1BOj 7).
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2. B Cllyyac MUCMOJIB30BAHUA MUKPOCXEMb! 6e3 mnojavu HANPAKCHUA 3ALCPXKKU

BHIKJIFOYEHHM BBLIBOA © He 3ajelcTByeTcs.
3. HanpsikeHve CHHXPOHHM3aLMM 1O nepBoMy Bxony (BeiBog [I) nomkHO ObiTh

He MeHee 3 B.

CxeMbl BKJTIOYEHNH

Emkoctp koHAeHcaTopa C2 B cxeMax BKJIIOYCHMS BHIOMDAeTCd IIPH HACTPOHKe
B juanasone 22..47 n®d. EmkocTs koHgeHcatopoB Cl1 u C6 B cxeMax BKJIFOYEHHS
BeiGUpacTcs B Aguana3oHe 2200...10000 nd, C3---B guanazode 10..20 Mxd, C4—B
nuanazone 0,1...100 Mmx®d, C5-—B nuanasone 5...50 Mx®.

Ry VSI KY202M, KY202H

Jduud
~2008  ~2208 vorvoe .
6] 15| u| w| vl o] w| s k Oduua KA746 J
3 T z
S KMI025KNT 74 2001 07 77
- 6] 15l w| 6| 2 | a7 s ==
18 /lz 3] 4] 3 5_'_7 7 « S
)
[ [,f’,”q_ 4l | SRR [ n 8 KI125K 11
. ;’Lzl T‘i E % S 7 5] 4] 4] s 7] ¢
ll 220" L | P @§ | s 27
[ T 1 380mxln Vst 01 S %,, =r ZM/(
4 200y |kyz088 ' S [0 1
Hmenna ‘,Jl' P Lot 380unly I
22000 Obuus U,
Anmenna

TunoBas cxema BKJIHOYCHHSA MHKPOCXe-

Tunosas cxema BKJIOYEHHS MHUKpOCXe-
mer KM1025KH ! (KC1025KI1) B pe-

Mbt KM1025KH1 (KC1025KI11) B pexu-

Me ynpaeieHus THpuctopoM. Conporus-
Jienue pesuctopa R2 Buibupaercs B aua-
nazone 100 OmM mo | xOM, R4—B
mianasone 200..300 xOm, a Tumel pu-
onoB VD]1—VD4 u Ttupucropa VSI
ONIPEACNSIOTCA TOKOM Harpy3ku W Ha-
npskeHuem cetd. ConmpoTHBiIeHHEe Ha-
Tpy3kH R, BbiOMpacTcs B guana3’oHe 44
Om...15 xOm

XuMe ynpaBrchus cumucropom. Compo-

THBJICHHE pe3ucTopa R2 BuIGHpaeTcs

B juanazone 200..300 kOm, R3—B

auanasoHe 51...100 Om. Conporusienue

HArpy3kd R, BbIOMpAETCH B AMAMA3OHE
10 Om ... 41 xOm
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KM1025KnN2

MHuKpocxeMa npejcTaBiser cobol eMkocTHoe pene. [MpenHasHauena ang ynpabie-
ausi TAPHCTOPOM HJIH CEMHCTOPOM B JIEKTPHYECKOH CXeMe JJIEKTPOCYMIMTENS H B ADY-
ruX cxeMax aBToMaTHKkH. Mmeer BcTpoenHBle CTAOMIMTPOHB!. BbinoaHena no Gumosnsp-
Holf TUIAHAPHO-3MUTAKCHANBHOH TEXHOJOTHH C H30JBIMEH O6GPaTHOCMEILECHHBIM p-n
NEPEXOfioM M CojiepkuT 106 MHTerpasipHbix aneMenToB. KOHCTpykTHBHO odlopmiiena
B MeTallllokepamudeckoM kopnyce 2103.16-5. Ucnoanesne Tponuueckoe.

Macca MHKpOcXeMmbl He Oolnee 2,5,
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KM1025K712 Dynryuonasvustii cocmag: I —reHEpaTOp CHHYCOHMTANBHBIX
1 {0l * o xonebGanuit; IJ—gerekTop CHHYCOWAANBHBIX KoneGawmi; IIN—
313 Usy— HCTOYHHMK HAIpPSKCHUS HAYAJBHOrO ypoBHs; IV-— mubdepenimu-
s — ANBHbIA  YCHAWTENb, V — HCTOYHHK ONOPHOIO  HAMNPAKEHHUS,
4" *57-1"— VI—- peTekTop CHHYCOMAA/bHLIX Konebamuit; VI/—crabuiusa-
Sl — Top wanpsmxenus; VIII- - nioporosoe ycTpoficrso; IX —-ycTpoii-
6] _E—L_‘ +, [ /¥ CTBO 3aiuThl; VX — YCTpOUMCTBO CHHXpOHM3amud; X7 — ynpas-

JSFOLIEE  YCTPONCTBO.

s ov *or 2 Hasznauenue 6v160008: ] — BXOJI CXEMBI NUTAHUSA TEHEPATOPA
) _/(— (Uy,); 2—sBmiBOR mia ¢uibtpa aeTekropa; 3-— 6a3a Tpas-
—m— g  3UCTOpa reHepaTopa; 4 — BXOJA €MKOCTHOTO pesne; S5-—BBIBOJ
jsmz £ = uCTOMHHKA HATIPSKCHHA HAYATLHOTO YPOBHS; 6 -- BXOA IOPO-
Lsvwr 1 , rosoro ycTpoiicTBa; 7---0BIUME BBIBOA, &-—KOJUIEKTOD BXOZ-
=

HOTO TPAH3UCTOpa; 9---3MHUTTEP BBIXOAHOTO TPAH3UCTOPA;
10— -BTOpO#l BXOA CHHXpOHH3aUMW; [/ —nepBhil BXOX CHH- -
XpoHU3auny; J2 —obmas Toyka CTaGUIMTPOHOB; [3— BXOA

orpaHHUHTENIBHON ueny; I4 —HanpskeHHe HCTOMMHMKAa NUTAaHUA; [5— BbIXOa cTabu-
nausaTopa; /6 — BBIBOR NMTAHUS [EeHEpaATOpa.

OcnoBuble NapaMeTphl

HomuHansHoe HANMPSAKCHAC THTAHUA ....coociiiniiiiiiiiaiienee

Tok norpebnenns mpu U,=18 B, RI=1,5 kOM, U w1

T=—10..470° C, HE OBOJIEE ...ceervrirrearererrriiearenereeaereasassntnanassnesenaas 20 MA
Hanpsxenne Ha crabummrpore npu U, =10 B:

T=4257C e rceire et v s ecras et st sha e sn et e s ena e ar s 18 B

T=—10 B 470° C it cee e e st e rne s eeaen 18,3 B
Hanpsxenne muranus remepatopa mpu Ug,=12 B, RI=1,5 xOwm,
T=—10..470° C oot e ettt eae s ee s s s e eas et aneaanas 55B
OcrtaToyHOe  HanpskeHue  IIpH U,=12 B, Lux =200 MA,
T=—10...+70° C, He 6oee:

Ui 1 =22 B oot ser ettt sva st sas e 2B

Ui 2= = 15 B ettt see et sra s se e s e en e as 2B b
Tox yreuxku ua Bbixoge npu U, =18 B, R/=1,5 xOm, He Goxnee ....... 150 MKA

Ipenenbubie IKCTNYATAUMOMRBIC TaHHLIE t

Hanpsikenne THTAHHS .....occoooiiiiienmeiie e ceeenn s esreesseesascseesssssseanss 12...18 B
Hanpsixenue cumxponuszaumu, me Gosee:

Mo IEPBOMY BXOAY (BBIBOX 1) .o 22 B

N0 BTOPOMY BXORY (BBIBOX J0) ..coccivriieniieniicneisissenanenneennas —15B

BuixogHo# TOK (mpW CkBaXXHOCTM ummnyjbcoB 200), ue Gonee .. 200 mA



— 127 — KM1025KN2
lIOC7IE ”l:ﬁ [mn,”A
RII025KN2 KN 1925K02 KHI025KA12
135 10,65 k’/r 12,5 I~
13 "s RN
L 9,45 L
1 7 5 s
1294 15,25 45
“wonw w 2 Y,B W M 18 22 %U,B -60~30 0 30 60 I0T°C
TunoBas 34BUCHMOCTD Tunosas 3aBUCUMOCTb Ha- Tunosas 3aBHCUMOCTh TOKa

OCTATOMHOTO  HANTPSDKEHHA

oT HanpsikeHHs TNHTaHUS

KMI1025KI12 npu BhIxOA-
HOM Toke 200 MA

TIpSKCHHA Ha BbiXOAe cra-
OuMTPOHA OT HanpAXKEHHA
nutanus KM1025KI12

[/} ler, MA
iz 1 v KI1O25RN2
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0 2 4 6 6 190 120,88 170 172 174 176Uy,8

Tunosas 3aBUCHMOCTb Ha-

nNpskKeHUS MMUTaHUA reHepa-

TOpa OT BXOZHOrO Hamps-
xeruga KMI1025KI12
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08 |
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12 W R mA

Tunosas 3aBUCUMOCTh

OCTATOMHOI'O  HANPAKCHUS

or BBIXOJHOTO TOKA

KM1025K02 npu U,=15
B g Manelx  3naveHnit
BLIXOAHbIX TOKOB

T“HOBaﬂ 3aBUCHUMOCTD

TunoBasi 3aBUCHMOCTB TO-

ka crabuiM3aTopa or Ha-

NPSXEHUs  cTabuTM3anun
KM1025KI12
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TumnoBas 3aBUCHMOCTh
OCT4TOUHOTO HaNpPSXEHUA
or BbIXOAHOI'O TOKd
KMI1025KIT2 mpu U,=15
B nna GoNpLIMX 3HAYCHWHA
BBIXOJHBIX TOKOB

OCTaTOYHOrO HANPSIKCHUA

KM1025KM2 oF TemmepaTypsl OKpykarouiei cpembi
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Pexomennanun 10 mpHMeHen#Io “_

1. Mukpocxema MoxeT HCIOJIB30BATBCA B YCTpOHCTBAX aBTOMAaTHYECKOTO pery-
JIMPOBaHHUs, IJIf 4Ero Hda BLIBOA 4 (BXoa pejie) noAaercd YNPaBIISIOMMA CHrHan
(oxojio 1,5 B), a BBIBOjI 2 OTKJIOYAETCA OT CXEMbl IHTaWMs TeHepaTopa.

2. MukpocxemMa MOXET HCNONbL30BATBECY KdaK OOBMHOE NEPEKIOYalOINee YCTPOit-
CTBO. YNpPABJSEMOE TOJLKO IO OZUOMY BXojny (BbiBoa 4). [ins sroro nepBblit Bxon
(BbiBOA 1/) ycTpOiicTBa CHHXPOHH3AUMK NOAKMORAeTca K obuemMy BoiBony 7. Bo3Moxen
H JIpyroif BapuaHT, nNpeano araromudii NoAKIIOYeHke BTOPOro BXOAAa YCTPOHCTBa
CHHXPOMM3ALIMK (BLIBOA () K MCTOYHMKY IMTaHda (BblBON [4).

3. 3uaueHue HaNpAKEHWS HM3KOTO YPOBHA [AS MHKPOCXEMBI HE IOKHO ObITh
G6onee 1..2 B. dakTHucckoe 3HAYEHHE TOKA YTEUKM HA BBIXOAE MHKPOCXEMBLI He
npeBbiuaer 1 HA.

4. YyBCTBHTENBHOCTh (paccrostde cpabaThiBaHHs) MHUKPOCXeMbl ONpedensieTcs
eMkocTbio C2 M MHAYKTHBHOCTLIO L. .

CxeMbl BKJIIOYCHHS

Konnencatop C2 B cxeMax BKMioHeHHS nonbupaercs MPH HAcTpoiike B Auana3’oHe
22..47 nd. Emkocth koujeucatopoB CI U C5 B CXeMax BKJIOYCHUS BHIGHpaeTcs
B JjauanazoHe 2200...10000 nd, C3—B nauanazoune 10...200 mx®d, C4—B guanazone
10...100 Mmx®, C6-—B pmuanaizoue 10...50 Mxd, C7-—B gmanazone 200...500 mx®d.

220B 5 750 vt .
R, A 77y
VYnz-vds TR
KRG o ksaiam RE— 7,5 A
[ .| +
Rz /M P o7 .
L 4 ;;p 7 51 200mx B
Tsl 5] m /‘zl //I w| g
Tunosasi cxeMa BKJIIOYEHHSA
KMID25KN2 Mukpocxembr KM 1025KI12
B peXuMe YNpaBJIeHHs TH-
i 4 &1 s /1 ¢ pucropom.  ConpoTtusic-
N + r HME pe3ncTopa R2 pbibupa-
:§ N9 F ercs B puamazode 100
NP ‘% fg Om...1 xOm, R4—B nua-
S S| nasone 200..300 xOm, RS
n M R6—B  1Mana3oue
== 0/ 7,5...10 ¥Om, conpoTusie-
I”W” nue warpysku R, B jmana-

ANmensa 30He 41 Om...15 xOm



— 129 — KP1027XA1

R

] |l ol 55
THTOBAs CXEMA BKJTFOMCHHS 1) 15y ) B 12| ) 1) Hj
l 200

muxpocxempt KM1025K112 KMIDZ5KNZ
B PEXHME YNPAaBICHUA CH-
muctropoM.  Conportusie-

7 A 7

Hue pesucropa R2 Buibupa- c6 i
ercxp:; Znanasone 51...100 B e [1%2 208
OM, R3-—B quamasone 2" 3¢ \¥'§ 0 .
209...300 xOM, R4 u R5— i?q § N S _
B muamazoue 7,5...10 xOm, - "’4 Ry NY2088
CONPOTHBIEHHE  HATPYIKM 2
R.EB )J.uanaaonepy 10 K2200m 200 box ﬁjkn

Om.. 4! xOm Anmenna

. KP1027XA1

MukpocxemMa npenpcrapnsfer cobGoif CcTabuaM3aTOp CKOPOCTM BpaLicHHA Bajia
IIEKTPOABUrATENSA NOCTOSHHOro Toka. Ilpeanasnauena 119 npUMEHEHHS B pa3JIMuHBIX
ycTpoiicTBax aBTOMATHKH M TEJNEMEXAHMKH, TPUMEHIEMBIX B HAPOAHOM XO3siicTBe.
Bomonnena mo 6unonapuoil IITAHAPHO-3MHTAKCHANBHOW TEXHONOTHH C H3onsiuei
O5PaTHOCMEILCHHBIM p-n TIePEXOJOM M COMEPXHT 254 HHUTErpajibHBIX 3J1EMEHUTOB.
KoncTpykTuBHO odopmileHa B mjlacTMaccoBOM kopryce Tuma 238.16-2.

Macca Muxpocxempt He Gosee [,2r.
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2 Dyuxyuonareroili  cocmag: [ — BuipiAMuU-
17 X X tens; I, M, 1V, V— uddepesnmanbabie
yeuwatenan; V/—mnpeobpazoBartesib NOCTOSHHO-
ro toka; VII— aaddepeHunanbiblil YCHTHTENb;
[ I X xr VIII— orpannvutent MakcuMyma (6oJbIux
5 HanpsxXeHuit); IX —mnoporoBniit TIEMEHT

(rpurrep Himura); X —orpauyuuresb MHHHE-
MyMa (Manieix HanpskeHui); X7— GanaHCHbIH
PE3UCTOP C MHOXKECTBOM 0TBOAOB; XII— orpa-
HAYHTENb MHHMMyMa (MajlbiX HanpKCHUM).
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Hasnauenue evisodos: | —He3aAefCTBOBaHHbIH BbIBOA; 2— KPIOZ7XA7
RC-1ienb; 3 — CrIaXHBAOMMA KOHACHCATOP; 4 — BXOA MEPBOTO 2 5o Toer Lnoe ] 22
yCRJIMTENS; 5 -—TPETHA  BBIXOX; 6-—BTOpO# BXOA nepBOro | _A:L; ST sy P2
YCHITATEIIS; 7—mepBelil BRIXOH; 8§ — o0l BEIBOA; 9— BTOPOI I *r -——
ppix0on (MHBEpCHBIH); [0 — HanpsXCHWC WCTOYHHKA INHTAHAS 4 [ +y, 2
Un ) 11— Bxox 3ampera;, [2-—BBIXOA cTabmiausaropa; [3— 6] D ]
pepsbid BXoxd, /14 — RC-uenb; 15— BTOpoH BXox; /6—Hesanei- P s > N
CTBOBAHHBIH BBIBOJ. — _01_

Iy 7
A ) o
I o
: wlel P
K“"A'
OcHoBHBIC TapaMeTPbl
HoMHHANBHOE HAMPSIKCHUE IHTAHHI .ovvererverieconneereneinensinrerennenssns 9..24B
Tok norpeGrenns npu T'=—10...485 C:
Up=8,1 B, HE MEHEE ...ccocoiriiiiieiiiiieeeieciiee et e 1,6 MA
Up=26,4 B, HE BOJMEE .cccovooiriceriiirernieeereeeerre e s eraes e senneans 6 MA
Hanpskenne crabunmsaumu npn 7= —10..4-85° C:
Uy,=8,1 B, HE MEHEE .oeeriiriiiiiiiiiiie et 45B
Up=26,4 B, HE BOJEE .eoviiivciiiiriiiiiceeeiiiieiee e vraee et ae e ennae e 7B
BhIxogHOE HanpsKeHWE HU3KOro ypoBHa'! Ha BbBoge 7 npH
Uy=264B, T=—10..4+85 C, HE MCHEE ......ccccorreirreces cererrrrenn. 1B
BrixoaHOe HAUPSXEHHE BBICOKOTO YPOBHS' Ha BLIBOIE 7 npH
Up=8,1 B, T=—10...4+85° C, HE MEHEE .....ccccerremrrrerrerrrriaraaarrnens 4B
BLIXOAHOE HANpsKEHHE HH3KOrO ypoBHA' Ha BbiBoge 9 npu
Uy=264B, T=—10...485" C, HE BO0JIEE .oevvrrririerrierreeerernnirnennnens 0,5B
BLiXOAHOE Hamlpsesue BBICOKOTO YpOBHA' Ha BhIBoAe 9 npH
U,=8,1 B, T=—10...4+85° C, HE MCEHEE ..orcceerirrrerrrrccrecreenrrnenannnns 4B
YyBCTBHTENLHOCT, MHKpOCXeMbl' 1o BhIBOy [/ npu U,=26,4 B,
T=—10...+85° C, HE MEHEE ..cooervervreerrrreernriereniieeriecereranenseseeneenns 3B
YyBCTBHTEABHOCTL MHKpPOCXeMbI' 1o BhiBoay 15 ppu U,=8,1 B,
T=—10...485° C, HE MEHEL ...c.occecrrireririrriirrienrenneree e s ennes 30 MB
Kospduiuent HecTaGunbHOCTH HanpskeHus cTaOmamsatopa npd
Up=8,1..264 B, T=—10...4+85° C, HE BOJEE .....ccooreererirerrcrerrnns 0,05

! 3navenus napaMeTpoB NOJTYYEHLI NP MOCTYIIEHUM Ha TiepBbill BXOA (BBIBOA /3) CHHYCOMAATLHOTO
HalUpAXEHWs ¢ aMIdTynoli (amofidoif) 30 MB u wacioroit (200+0,5) Iy,
2

Hpe[leﬂbllble IKCNNYATANROHHBIC JaHHBIC

HanpMKCHAE IHTAHET .oocovieeerereerienricrneeseemrcesseessesseneesesseneseessnnnss 8,1..264 B
Bxomnoe HanpskeHue 3anpeTa Beixoma' Ha BeBone I/ ... 2,5..24 B
BxonHOe HanpsHKEHHE HA BBIBOHC 15 .cooicoiiicoiviiiiinccnincns 0,03..03B

MakcumanbHbll BBIXOJAHON TOK, He OGojee:
FIO BBIBOMY 7 cevvereerecareresinincrornessieenssransssessnsssessnseessarasssnsennes 10 MA
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100 MxA

TO BBIBOAY 9 ittt et ecte et
TemnepaTypa oxpyxaromeit cpeab —45..+85° C

IIpumevanue. Mukpocxema ycroWyuBa K BO3IACHCTBUIO CTaTHYECKOTO
3apsafa IOJIOKUTENLHOH W OTPMLIATENIBHOM MOJAPHOCTH, HE NPEBHIMIAFOLIETO

100 B.

! Bxonmoe HAnpsxeHue 3alpeTa BHIXOAA Ha BLIBOAE /] HE AOKHO TNpeBHILATh HATIPSKEHWS
HCTOYIIAKA MHYauAs 26,4 B.

TIpeaenshbie 3/MeKTpRuecKue pexnmbl (Bbiepkka He Goaee 14 3a Bech
HepHOQ IKcTnyaTau mpum T= —45..485° C)

Hanpsixenne DHTAHHA, HC OOMEE ...ocoovieviieiineciicncncceneeenene
AMIIMTY/Ta BXOJHOTO HaNpsAXeHHs Ha BeBoxe 15, He 6osce

MaxkcuMalibHBIH BBIXOAHOH TOK, He OoJee:
no seiBOAy 7
1o BbLIBOAY 9

ISMA  *
. 150 MxA

CxeMa RK/ITIOYEHHSN
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Janpema
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Tunosas cxema BkmoueHus Mmukpocxembl KP1027XAl
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Ko1032y71

K®1032Y 41

MHKpoCXema NpecTaBiseT coO0H HM3KOBOJBTHYIO YHHBEPCAILHYIO CXEMY, COACP-
Kallylo ABA ONCPANMOHHBIX YCWJIMTENs M JBa KOMNAPAaTopa HANpsXeHus. Xapak-
TepHU3YETCd MAJOR HOTPEONSEMOH MOWHOCTBIO M MMEET HM3KHH YpOBEHL BXOAHBIX
TokOB. BhiONHEHA NO MJIAHAPHO-DNUTAKCHANILHOH TEXHOJNOTHH Ha OMNONAPHBIX
TPaH3UCTOPAX C U3OJNANUER 3IEMEHTOB 0OPATHOCMENIEHHBIM p-1 TIEPEXOJOM H COAEPKHT

145 MHTErpalbHbIX 7IJEMEHTOB.

KoHCTpykTHBHO 0QOpMIIEHd B MHHHATIOPHOM IOJHMEPHOM Kopryce Tuna 4308.16-

L
Macca MukpocxeMsl He Oozee 1 r1.
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Pynxyuonarvheii cocmas: DAl —1-# onepannonHsiii ycunutens; DA2—2-# omne-
paluoHHbl yeumaTenb;, DA3—1-ii komnapaTop Hanpsokenus; DA4—2-i xoMmapatop
HaIPOKEHNS.

Hasznauenue eviodog; |— HeunsepTapyromuii Bxon 1-ro OV; 2— HHBEPTHPYIOLIMH
pxon l-ro OV; 3—sbixoa 1-ro OV; 4—murtanue (— U, ); 5-—BBIXOA 1-Tr0 KOMNapaTopa;
6 -— HEMHBepPTUpPYIOUIMA BXoa 1-ro xoMmapaTopa; 7 — WHBEPTHpYIOLMIA BXOoX 1-ro
KOMflapaTopa; & —He3aaeliCTBOBaH, 9—WHBEPTUPYIOUIMA BXoa 2-rO KOMHapaTopa;
10— neudsepTHpyOUMii BXOA 2-ro koMmmaaparopa: //—BbIXoA 2-T0O KOMIIapaTopa;
12—mutanue (+U,); 13—sbixoa 2-ro OVY; [4-- uaBepTupyromuii Bxoa 2-ro OY;
15— uennBeprupytonmii Bxox 2-ro OVY; 16— BBIBOJ yRNpapicHUs.

OcHogHble napamempbol

HomunanpbHoe HanpsikeHue HHTAHUA ABYXIOAPHOE ..cococeevernnnnn. +1,2B
Tok norpebacnun mpu U,=+1,28B, U,=0, R,=10xOM, T= .
=259 C, HC BOMEE .. .oeeveeireecrrvereereeiesesosessseeimsanseesstostscsssnsnsssnsassenes 1,2 MA

Onepauuolmble ycurumeau

Beixoanoe Hanpskende (nuk —nux) npu U,= 11,2 B, R, =10 xOm,

S=1x0, T=+425°C, HE MEHEE ..cccoveeiiieeiiiiiioreerenienceestsieserseeenens 07B
Hanpsxenne cmewmenus nyns npu U =+12 B, R,=10 xOm, T=

=259 C, HE BOJEE ooeieoereeieeeiee e cecvteeeeeeserreeeceaeeeeeesrarveessnssneeessnnnes 5 MB
KoapbmmenT ycunenus Haupsxenus npu U,=+12B, U, = .
=340,25B, R,=10xOM, T=+25°C, HE MEHEE ..c...cooeorvevreremencns 2,5-10*
Bxommo#t Tox mpu U,=+12B, [, =10mMkA, T=+25°C, ue

BOTMEE oottt sttt a e sttt b e tans 50 A
Pasnocts Bxomubix ToxoB mpH U =+1,2 B, 1,,=10 MxA, T=
=425°C, HE BOMEE cceverriiiicicreierere ettt s e e 20 HA
Yacrora eamnmynoro ycwnesus nmpu U,=+1,2 B, R,=10 xOm,

L =10 MKA, T=425"C, HE MEHEE ..cooereimreeeeeerverrereumreenessrereean 1 MI'n

ynp
Koabduumuent ocnabnenus cundasHbix BXOAHHIX HanpsKEHwH npw

U,=+1,2B, R,=10xOw™, I,,=10MkA, T=+25C, ne Me-
HEE 1oveerrieveeeeeseraesretinnnieareassen e s ee st bevantben s s aeeehae e abeean bt e reneaaaanseaeanneennen 70 nb
Komnapamoper nanpascenun

OctaTouHoe Hanpsxenue Ha Beixoae npu U,=+1,2 B, I,=10 MA,

T=425°C, HE BOJMEE .eceerrreererereereererrrmrsereatrcesesessassesesessesaseneesenes 04 8B
Bxoawoit Tok npu U,= +1,2 B, I,,,=10 MxA, T=+25°C, ne 6o-
TIBE  titeiircrieceeecetreaetee e rs ae s aeaeets e r e e e e ernne e et e aa e e r e et e e e erannebeaeas 50 HA
Pasnocts Bxoameix Toxos mpu U,=+1.2B, [, =10wMkA, T=
T 4 25° C, HE DOMEE .eoeceiererrcrricriieniiennireses e saesaeesseessassrnesnee e 20 A

Ipenenbusie HKCIIyaTaymoOHHbIE JAHHbIC

Hanpsxenne NUTAHHSA ABYXIIONADHOE .....oocoveevereeeeevvevnecreonnns +1,04..+1,5B
Cunda3fpic BXO[HBIC HANpPSKEHHS ONEPANMOHHOTO YCHIIH-
D) OO OO +1,04... £1,5B

MakcumanibHbIi TOK HArPY3Kd ODCPANMOHHOTO YCHIHTENS .... 0,5 MA



— 135 — K¢1032Vm
MaxcHMaibHblii BBIXOHOH TOK KOMIAPATOPA ..ccoveveeerennnens 20 MA
Tox ynpapieHus
MAKCHMATIBHBIM  .ooeiiiiierieiiieeeanniaessesieeteeesesnneessnsesesensssanees 20 MxA
MHEHUMAJIBHBIH  1eeeiiiiiiieeeiiieeieiotneeesssaeneieesesnsttesvesnesaesnsnnes 2 MxA
Tngs > MA Toor , MA Iy, , HA
], 4
KOI2Y01 jf 0 wpnaszoas Il ensz9ar
7z v /
49 ]
18 7 ) % 3
/ Ve ]
14 4 //
10 4 98 32
06 .
82 a7 2
2 6 10 1 78 Ly, meA -0 0 10 20 30 T -0 6 M o2 30 W%
TunoBasi 3MBUCHMOCTb TOKa  TumoBas 3aBHCHMOCTh TOKa  1HIOBas 3aBUCHMOCTD

norpebnenns  KD1032Y A1
OT TOKa YIPABICHUS [PH
U,=+12 B, T=+25C

norpebnenus  KP1032V 1
OT TeMIepaTyphl OKpYXa-
rowmeH cpedbl TIpH
Uy=+12 B, [;p=5 MrA

BXOAHOTO TOKa oOlepamy-
OHHOIO YCHIIUTEIS W KOM-
MapaTopa, BXO/IALMX B CO-
cras KO1032V A1, ot tem-

nepaTyphbt oKpYyXarouiel
cpeant nmpu U,=+1,2 B,
I=10 MKA
I, #A Kyu Ky o
Ko1032441 KP1052441 KO1032941
10 10° -
80 10* 120 g
v 3 \ L7 \\
7 v 10 N7 g
2 ! A
40 o 10 N 109 ~
20 / 10’ N
7 1° &
0 4 8 12 16 Lyp, A 10 Y08 10° 1% 10° w0 £ 1y -0 0 10 20 30 W

Tunosas 3aBUCMMOCTDb pa3-
HOCTH BXOJHBIX TOKOB OIIc-
PanMoHHOTO YCUITATENS
H KOMIapaTopa, BXOASIIMX
B coctaB K®1032V 1, ot
TOKA  YOPaBJICHHA  [pH
U=112 B, T=+25°C

Tunosble 3aBUCHMOCTH KO-
s¢pduumenTa ycuiaeHns Ha-
NPAKEHUS ONEPALHOHHOTO
YCUHTENs OT YaCcTOThI IIPH
U,==+12 B, R,=10 xOm,
T=+25°C u pa3nu4HbIX
TOKAaxX YIPaBJICHHSA!

I1-1,.,=4 MxA; 2—1

=8
S 3= Lap=20 MKA

Tunosas 3aBHCHMOCTB KO-
pbunuenta ycuieHHa Ha-
DPSKEHUS  ONEPALMOHHOTO
YCHIIMTENIS OT TEMIEpaTy-
pbl  OKpyXarolLch cpeabl

mpa Up=+12 B, L,,=10
MKA, /=10 x[n,
T=+25°C
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KP1039XAt1

Miorogynxunonansuas BUC KP1039XA1 mpeacrapnger coboi yCTpoicTBO 06-
paboTKH TENEBH3HOHHBIX CHFHAJIOB M IO3BOJIAECT PEAIM3OBBIBATL B OMAHOM KPHUCTAJIE
BCE Y3Jbl 4epHO-0esoro TEJEBH3MOHHOTO TPHEMHHKA (33 HCKJIIOYEHHEM CENEKTOpa
KAHAJIOB M BLIXOJHBIX KacKaJOB CTPOYHOM M, KagpoBOH pa3BepToK). MHKpOCcxema
BLINOJIHACT CJCAYIOIIHE OCHOBHBbIC (DYHKUMHU: YCHJICHHE CHIHAJIOB TIPOMEXYTOYHOH
4aCTOThI H300PUKEHUS C aBTOMATHYCCKOH PEry/INPOBKOH YCHICHHS H €0 AEMOAYIALMIO;
HPEABAPUTENLHOE YCHIICHHE BUACOCUTHAJIOB; YCHJIGHHE CHIHAJOB ITPOMEXYTOYHOM
YACTOTBI 3BYKa M €ro AEMOAYJALMIO; IpPEABAPUTENLHOE YCUJIEHHE CHTHAJNOB 3ByKa
H WIEKTPOHUYIO PETYIHPOBKY YPOBHS TI'DOMKOCTH; CENCKIHIO KaAPOBBIX H CTPOYHBIX
CHHXPOUMIIYJILCOB; (GopMHpoBanne YIPaBIAIOWMX HMITYJIbCOB CTPOYHOH W KaapoBoit
pa3BepToOK.

MukpocxeMa NpeAHA3ZHAYEHA A8 HCIOJNB30BAHWS B TEJEBU3MOHHBIX NPHEMHHKAX
uepHO-0eJIoro n3o0pakeHns, @ Takke MOXKeT ObITh IPHUMCHEHA B IIPOCTEHINMX MOJACsX
IOBETHBIX TEJIEBH30POB NpPH HajM4YMH BHEMIHETOo (QOpMHpOBaTeNs TPEXypPOBHEBOrO
HMIYNIbCA LBETOBOM CUHXpOHW3anuH. Bbinojmena 1O NiIaHapHO-IMATAKCHANBHON Tex-
HOJIOTMM Ha OHIOJSPHBIX TPaH3UCTOpaX C H30JAIMEH 3IeMEHTOB 06GpaTHOCMEIIEHHBIM
p-n nepexoaom. KouctpykTuBao opopMileHa B MONMMEpHOM Kopnyce Tama 2121.28-1.

Macca muxpocxemsl He Oosiee 5.

2121, 261 ,
, 365
7
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I 0,59 (28 85180708) ! A
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20 215 7

dyuxyuonasbnviii cocmas: I — nerek-
- RPIO3IXAT S

Top H BBIXOJ[HOM kackaj cucremMbt AITY;
[I— dasocapuararolee ycrpoictso (90°);
[I] —Buaecoycunmmtensb, [V — ynpasise-
MBlii YCHIHTENb IPOMEXKYTOYHOH HacTo-
1, V— Aerextop neperpysku; VI—
CHHXDOHHBIN BHaeoaeMoayastop;, VII—
guALTD HIXHMX 4acTOT, VIIT— peTex-
top cuctembl APY; IX —cenekTop cHH-
XpOMMIYIbCOB; X — ACTEKTOp COBNaze-
HUS, XI-— ycunuTenb-orpagndnuTenb
MPOMEXYTOUHOMH 4acTOThl 3ByKa;, XI/—
reHepaTop CTPOOMPYIOIMX MMIIYJILCOB;
XII] —}asoBpti  AETEKTOp M CcHCTEMa S -
aBTOMATHYECCKON TIOACTPOUKH HYACTOThI § 23 27 221t 2 3 12
crpouHoil paseeptky; XIV-—cenexTop

¥aAPOBLIX CHHXPOMMITYIBCOB; XV — ne-

MOAYJITOP CUTHANIOB 3BYKOBOIO compoBOXIeHus, XVI—xackal u3MeHeHWS Hampas-
neRus Toxa ynpaslcuus APY  cenektopa xamanos;, XVII—reHdepaTop CTpouHOR
pazeeptku; XVII[-—renepaTop KagpoBod pa3BepTku; XIX—perynartop rpoMKOCTH
3Byka; XX —sBbixogHol xackax APV cenexktopa kamanos; XXI— BbixomsHoH xackan
resepaTopa CTpO4HOH pa3BepTKH; XXI/— BhIXoAHON Xackaj KaApOBOH pa3BEpPTKH;
XXIII—BbIxOoAHOH Kackah MpeaBapHTENbHOrO YCHJIHTENS 3BYyKa.

Hasnauenue 6bie0dos:, I —BBIBOA VIS TOAKIIOUEHAS BPEMS3afaromiel Uend re-
HepaTopa XaApPoBOH pa3BepTKM; Z-— BBIXOA TIeHEpATOpa YIPABIAIOIMX HMOYJILCOB
KaApoBOi pa3BepTKH; 3-—Bxoa OOpaTHOH CBA3H BHIXOJHOTO Kackajga TeHepaTopa
YIPABJIAOLIAX KaAPOBBIX HMMMYJIbCOB; 4 —BXOA KackaJa HW3MEHECHHA HAIpaBIICHHSA
Toka ymlpabienus - APY cesnextopa KaHasios; J-—Bxoa uMmmyisca oOpaTHOro xoaa
CTPOYHOM pa3BEPTKM; 6 — BhIXOJ CHCTEMBI APV Ha cesieKTop kxaHaloB; 7— HallpSXKEHHE
matanus (+U,;); 8, 9 - uddepernuanbHble’ BXOAB YIPaBISeMOro YCHIATENs Hpo-
MEXYTOYHOH d"acToThl, [0 — o6wmit BeIBOx (—U,);, I/—BuBoxg AN NOAKNIOYEHHS
peryasaTopa rpoMKoOCTH; [2— BBIXOA NpeABAPHTEIbHOTO YCHIIMTENS CHrHajIOB 3BYKa;
13— BBIBOA AU MOAKIIOYEHUS GA3OCABUTATONIETO KOHTYPa, YaCTOTHOTO ASMOAYAATOpA
3ByKa; [4—BbIBOA [ MOAKJIIOYEHHS OJIOKHPOBO4HOTO KOHJAEHCaTOpa; [5— BXOA
YCHJIMTENS HPOMEXYTOUHONH 4YacTOThl CHTHaANOB 3BYyKa; [6-—BbIxoAa cuctembl AITY
rerepoauHa; /7 — BeIXOA NPEABAPUTENBHOrO BHACOYCWJIMTENS; {8 —BBIBOA A NOA-
KJIOUCHUA OJIOKHPOBOYHOTO KOHAeHCATOpa, [9—oOwmmuidi BuIBOA A MONKIIOYEHHS
UMIYALCHBIX ueneit; 20, 2/ -— BbIBOAB AN HOAKIIOYEHHs (a30CABHTalOLIErOo KOHTYpa
CHHXPOHHOIO BHAEOAEMOAYNATOpPa;, 22— mMUTaHHe TIeHEpaTOopa CTPOYHOH pa3BEPTKU
(+U,,); 23 —BbIBOA ANA NOAKIIOYCHHS BPEMA3AAAIOIICH mEIH reHepaTopa CTPOYHOH
pasBepTKy; 24 —BBIBOA MU MOJKIIOYEHHS BPEMS3Afalolled Hemu ACTEKTOpa CHCTEMBI
APY; 25— BruiBog A nogkiodeHuss RC-GpAIbTPa HIKHAX HACTOT (a30BOro AETEKTOPA,
26 — ynpamasiioiee HaNPSOKEHUE BBUICNEHHS CHHXDOMMIYJbCOB, 27 —BBIXOA HpEA-
BAPUTEJILHOIO YCHJIMTENS YIPABIAIOWMX UMIYJIBCOB CTPOuHON pa3BepTkH; 27— BBIBOX
7Sl TIOAKJIOMCHUA BpeMsA3ajaroiueil nelld AETeKTOpa COBIaICHHH,

Ocobennocmu  pabomvl  mukpocxembi. TeneBU3HOHHBIH CHrHAd IPOMEXYTOYHOH
H4aCTOTHl C BBbIXOJa CeNeKTOpa KaHAaJoB 4epe3 MoJd0COoBOH (UIBLTPD MOCTymaeT
Ha Bxoa (sbBoabl 8 u 9) ycuiurtens IIY wuzoOpaxerus. BxopsHoe comnpoTHBICHHE
VIYMN sribpano ¢ pacieToM Ha nmoakitoueyne [TAB-punbtpa. Yeumurens obecrieanBaeT
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pasMax BBIXOAHOTO Hanpsxenus A0 3 B npu yposme BxoaHoro curaaia 70 MxB,
Hemonyastop Bugeocurdana VI wu cucrema AIY ] w II uMeOT BHEIIHHA
ONOpHBIH KOHTYp, MOAKMIOYaeMbI K BbiBomam 20 u 2/, a Takke RC-pems,
obecrednBaroLIyr0 HeoOXOAUMBIH (a30oBblil CABAr CHrHaIa A8 paboThl 3THX YCTPOHCTB.
Cuctema ATIY oOecneyuBaeT W3MEHEHWE YNPABIAIOIIEIO WANpSIKEHHS HA BBIXOE:
(sbBOX 16) okoso 8 B.

TIpensapuTtenbublii BUACOYCHINTENs [I] yoUIMBAET AEMOAYJIHPOBAHHBIA BHICOCHT-
Han1 M O6ecmevyMBacT pa3Max BLIXOJHOTO HampspKeHHs Ha BbIxode (BeiBox [7) mo
3 B. BeixoaHoil BueOCHMrHaJ HMEET HETAaTHBHYIO TMOJSPIOCTh, T. €. BEPIIHHA CTPOYHOTO
CHHXPDOMMNYJIbCa HampaBlieHa BHU3, W He OJaHKMPYETCa MMIYIbCOM OOpaTHOro Xonaa
cTpouHoii paszpeprku. IlpeaBapuTeIbHO YCHUIICHHBIH BHACOCHIHAM 4epe3 QUIBTD HIKHHUX
wactor VYII nocrymaer na gaerektop APY VIl Cucrema APY obecneunsaer
ycToiuuByio paboTy cXeMbl 1pd M3MEHEHHUAX YPOBHA BXOJHOTO CHTHAIa H IIpH
BO3JCHCTBHM BHEIMHMX 3JeKTpuueckux momex. I[locTosHHas BpeMeHM cuCTeMbl APY
onpegenseTcs napaMmerpamMu  RC-uend, TOAKIrO¥eHHOW X BbiBoay 24. [lmamazon
uaMenenus kod(dunuenta ycunenus YITYM noa aeficteuem cuctemsl APY He Menee
60 1b. Brixomsoe ynpamisiomiee Hanpspkedne APY uepes Kackaa ynpasnieHMs Halpas-
JleHueM Toka Toka X VI mocTymaer Ha BbIXOAHOM Kkackag XX. Beixoasoe nampsixerne
Ha BBIBOJE 6 TIO3BOJIAET YOPABJNATHL KaK p-n-p, Tak U H-p-n  PeryIMPYOLMMH
TpanzucropamMm B cucreme APV ceyektopa kanaioB. Bwibop Tuna ynpasnsroiero
kackada APV cenexTopa KaHAaJOB OCVIIECTBJISETCS HANPAXKCHHEM Ha BXOME CXEMbI
W3MEHEHHs HanpabieHda Toka APY XVI (swiBoa 4): npu U,=3,5 B ocymecrsiasercs
npaMoe ynpayenue, npu U, =8 B—obpatHoe.

Curnan npomMexyTOo4HON 9acTOTHl 3BYKA, NPHCYTCTBYIOMINY B BbIXOQHOM BHAEOCHI-
Hane Ha BBIBojIE /7, depe3 10JOCOBOM KepaMm4eCKWi ¢GHIBTp IOCTYnaeT Ha BXOA
VMY s3syka (sbiBoa /5). Kanan 3Byka COCTOMT H3 ycuimTenas-orpanmunrens Xl
CHHXDOHHOTO AeMOAY/fiTOpa XV, ONOpHBI KOHTYp KOTOPOTo IOAKIIONEH K BBIBOIY
13, xackaga peryaMpoBaHHS YPOBHS TPOMKOCTH XIX H BBLIXOIHOrO NpeABapHUTEIBHOIO
yoewnutens XXII. BuixofHOH CUrHajl 3ByKa MMeeT mOJIOCY 4acToT He Menee 7,5 kI,
a MaKCHMaJIbHOe BbIXogHoe Hampskende 320 MB. [uanaszoH peryimpoBaHusi YpoBHSA
rpomkocTu okosio 80 AB; mpH 3TOM Kackag peryIHpoBagdsl TPOMKOCTH OCYIIECTBIASET
3aImMpadde Kauaia 3ByKa IpPH OTCYTCTBHH BHACOCHTHAJA. _

Cenexktop cuHXpOMMNYJbcOoB [X pasfieiseT CHHXPOMMIIYJBCH! MO YPOBHAM,
onpexenseMblM BHemHelf Pe3HCTHBHON LENblO, NOAKMOYeHHOH X BbiBOOy 26. ITH
YPOBHM 3aJaHbl OTHOCHTEJIbHO BEepPIIMHBI OMOPHOTO CHHXPOUMIYJBCA M HMEIOT
30%-uble 3amUTHBIC YYACTKH. CelleKTOD MMEET BHYTPCHHEE 3amATHOE YCTPOHCTBO
OT ICKTPUYECKHX HMIYMOBBIX IOMEX.

CrpoGupyeMbiit $pa3oBrlii JeTexTop X1 cpaBuuBaeT (Pa3b! paslieIeHHbIX CHHXPOHM-
nyJbCcOB ¢ MUI000pa3HeIM HanpspkKeMHeM, MOJyYaeMbIM W3 UMOYJILCOB O0OpaTHOro xoJa
Ha BLIBOJE 5, M B 3aBHCUMOCTH OT pe3ysibTaTa YIPaBJseT OCTOAHHON BpeMeHH ¢uiIbTpa
HHXHUX 4acToT ¢asosoro aerexropa cucrembl AITY u & X7II. Tlpu paGote B pexHme
3axBaTa, KOrja 4acroTa u ¢)asa BXOAHOTO CHUTHajla paBHa 4YacToTe H ¢ase cHraajla
reHepaTopa, ManpsHkeHue Ha BuIBOAE 28 ycranaBimpaetcs Gosee 9 B (mpu U, =12 B).
B astom cnyuae meTextop coBmageHut X oOecmednBaeT [lepexJIFOYeHWE MOCTOSHHOMN
Bpemenn OHU ¢asosoro aerextopa, ysenuuuBaa ee. Ecau ke pexuM ycToiunBoil
CHUHXPOHH3AMH HE OOeCleYyHBaeTcsa, TO aBTOMATHYECKH BKJIOYAeTCs Manas NOCTOsSHHAA
Bpemend, uTo obecneunBaeT GBICTpOE BXOXAEHHE B CHHXPDOHM3M 3a CYET YMEHBLICHHS
PasHOCTA MexAy 4YacTOTOH ero BBIXOJHOTO HANpPAXEeHUs W 4acTOTOH BXOMHBIX
UMITY/ILCOB 10 3HAYCHHS MEHBLICrO WJIM PaBHOTrO mosioce 3axBaTa cuctembl AIlY u .
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MNMpusyaurenbHoe nepekntouenne PATIY Ha Manylo NOCTOSHHYIO BPEMEHH Mpu
260TE CXeMBI OT BHICOMArHATO(GOHA OCYLIECTBIAETCA HoAaueH Hampskedus 3,5..4,1 B
wa BbIBOI 28.

Dniopa HaNpskKeHHH Ha BbIBOJE 28 H COOTBETCTBYIOUIHE MM DEeXHMBI paboTh
CHCTEMBl OMO3HABAHWUA M CHHXPOHM3AllMM MIOKA3aHel Ha DHCYHKE.

Smopa HaNpskeHHH Ha BbIXOAC
NETEKTOpa  cOoBIafeHHA (BBIBOX
28) M COOTBETCTBYIOLME HM pe-
KHAMbl  PabOTBI CHCTEMBI OIO3-

HABAHUA W CHHXPOHU3ALMH

Bunewvenue pe-
muna yemod-
wulbod cunxpo-
L Swudsaquy c
Sonswod noe-
morunou fpe-

Menu

Padoma ¢ budeo-
LUZHANION O M2~

Nepexntoye- HUMOPONT 1L MEANOE

wue pasofozo | nocmornnod  Gpemenu

. demenmopa ¢ | | | { Peaunt obwapymenus,

# bonsuod no- | UTCHMUPURAYUU CUZHANT
oemoRHH oL L daptt Hanod NocmonkNod
fperen 47 I } Bpeneru paspdozo Bemenmo-

nanyrm pa u gnpabrenus 34yxo-
| Boir1 ‘kananon
! "‘[bmymmn”w Gubeocuenana
! <
Gnonvanve  — <78 e
bubeocuznana Obnapywenue Gubeocuenana

I'enepatop crTpouHOM pa3septku XVII pabortaeT NO NpHHNMIY NOPOroBOro
nepekmodatesa. [Ipy 5ToM BpeMsa3ajarolicii KOHAGHCATOP, IOAX TFOYECHHBIH K BHIBOIY
23, 3apsxkaerci M Da3pMKaeTCH IOCTOSHHBIM TOKOM OT BEPXHEro J0 HHXHero
noporosuix yposHed. Tox 3apsga yCTAHABIHBACTCS DPE3UCTOPOM, BKJIIOYEHHEIM MEXIY
BBIBOAOM 23 MMKDOCXEMbI ¥ HO.IOXKHTCILHBIM TIONIOCOM HCTOYHMKa nuTaHus. Mux-
pocxeMa oOeclieyHBacT MPHUMAaJbHOE 3Ha4YeHHE (a30BOro paccorjiacOBaHHS MEXaAY
CCpeAMHAMH CTPOYHOTO CHHXPOMMIIYJIhCa M MMNYJbca oOpaTHOro xoga He 6oree 3 MKc.

Brixoguolt xackaa XXI HarpyxaeTcs HENOCPEICTBEHHO Ha MpEIBBIXOJHOH TpaH-
3UCTOP Kackaga crpounoi passeprku. KodpduuuenT 3amonHeHus BbIXOHOTO HMITYJIbCA,
pasublit oTHowennto T,/T..,, cocrasaser 40%.

I'eHepaTop CTPOYHOH pa3BCPTKHM MMEET OTIAEIbHBbIH BBIBOA NUTaHHA (BbIBOX 22),
Hd KOTOPDBIA MOAAETCA BHIIPSIMIICHHOE HAMPSIKEHKC OT BBIXOJIHOrO CTPOYHOro TpaHchop-
Maropa, 4TO INO3BoNseT ofecnmeuMBaTh 3alMTY KHHECKOIa OT Hpoxora B ciyvae
HCHUCIIPABHOCTH B OTKJIOHSIOWEH CHCTEME.

Kagposmif cusxpouMmnyibc ¢ BbIXxofa cexextopa XIV  ympasnser paboroit
3ajjafoniero reHepaTopa XanpoBOH passepTku XVIII, xoTopeiii BHINONHEH Tak Xe,
Kax TeHepaTop CTpOYHOH pa3BePTKH,— MO CXEME YHPABIAEMOro IIOPOroBOro NEpektoya-
Teas. Bpemasagaromas RC-llellb NogkIiodaeTcs K BbIBOAY [/, 4 YCTaHOBKA YacTOTbI
regeparopa XaJApOBOH pa3BEepTKH OCYWIECTBJSETCH PE3HCTOPOM, BKJIIOYECHHBIM MEXAY
BLIBOAOM | MHKDOCXeMBI U HOJOXHTENbHBIM MOJIOCOM MCTOYHMKAa IutaHud. [lpend-
BAPUTEILHBIA yCHINTEIb KaAPOBLIX yIPABISIONIMX HMIYabcoB X XII muTaerca Hanpsxe-
HHeM oOOparTHOll CBS3M, CHHMACMBIM C KaApOBBIX KaTYUICK OTKJIOHSIOIUEH CHCTEMBI
H NOCTYHAOWMM Ha BbiBOA 3. BhIXomHON yImpaBnsioildii MMOYJILC KaJpOBO# 4YaCTOTH
depe3 BoBOA 2 yhpasiser paboToll BBLIXOAHOTO KacKafa KagpOBOH pa3BepTKH.
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OCHOBHOE NHTaHHE MHKDOCXEMBb! ocyllecTBifAeTcs 10 BhiBogaM 7 (+U.;) # [0
(—U,,). Iuranue redgepaTopa CTPOYHOH pPa3BepTKH OCYmIECTBISETCA MO BhIBOAY 22
(+U,,) oT BCHOMOTraTeJbHOTO 3aMyCKAIOIIETO YCTPOWCTBA B MOMEHT 3allyCKa H Jalice
OT BBIIPAMIICHHOTO HANpSIKEHHUS CTpouHoH 4acToThl. CrienuaibHbIl JOTOJHHTEIbHBIH
oblumit BRIBOA [9 HCHONB3yeTcs JIS COCAMHEHHA KpHTHYHBIX nernen AITY u @,
BHICOYCUNMTEA H KaHajla 3BYyKa.

OcHoBHbIe TApaMeTpbl

Homunannaeie HAlPAXKCHUA MNHUTAHUA:

OCHOBHOE U | (BBIBOA 7) .oocoirrierriiiiie et 12 B

regepaTopa crpouHoii passepTkn U , (BbiBOA 22) ....... 12 B
Tox mnotpebnenns nmpun U, =U,,=12B, T=425"C:

OT NEepPBOTrO MCTOYHHKA (BO BbIBOAY 7). He Ooiee ... 120 MA

THHOBOE 3HAUCHHC vveeeveerirnrseresssirennnesssncssiaessanesvennsconness 105 MA

OT BTOpOTO HCTOuHMKA (HO BbIBOmY 22), He Gousee ... 6,5 MA

THHOBOE BHAUCHME ...eooviereeeererrnrerisrsscinresncsisssasnaesneeroseesas 5 MA

Ycurumenv npomexncymounoti 4acmompl CucHa106 u3obparcenus

YyscTBUTEIBHOCTL HO Bxogy npu U, ;=12 B, T=+25°C,

HE XYXe:
=389 MITIL oot eae e e e reaesne e nneaanse e enns 200 mxB
THIIOBOE 3HAYCHHUE:
=389 MITH oo 80 mxB
J=A4575 MITIL oot b e s 90 mxB

Bxoanoe conportusierne qudpepeHIHATBHOTO BXOAa (BIBOIbI
8 u 9) mpu U, =12B, f=389 MI'u, U, =200 MxB, T=

=425 C, THHOBOE 3HAUCHHUE .....ccccevrrerrremerereriorerreneaeseeenersassens 1,3 xOm

Bxoanas eMkocTh qupPepeHnHanbHOro BxQaa (BhiBOAb 8 U 9)

npa U,;=12B, (=389 MI'y, U,=200 , T=+425"C,

TUTIOBOC 3BHAUCHHME ..oocoeerinreurenneraacaaianieneacisesseraensaesseressonssensnenne 5 nd

Juanaszox peryanposanus cuctemnl APY mpu U,, =12 B, f=

=389 MIy, T=+25"C, THIOBOE 3HAUCHHE ......ccooeveeeernnnens 59 ab

Budeoycuisumenn

BrixogHOH ypoBeHb HOCTOSHHOIO HAIIPSIKeHUs Ha BbIBoge [7

mp U, =0, U, ;=12B, T=+25"C .., 42..48B
THITOBOE 3BHAUCHHE ...cc.ooveveereirerrernercrereareraeneassessesaramsnsnsenenns 45B

VpoBeHb BepIIHHBI CHHXPOUMITYJILCA B BBIXOXHOM IIOJIHOM Te-

JIEBU3UOHHOM CHrHaJje (HeraTHBHOM) npu yposHe

«Benoro», orcrosmeM Ha 10% oT BEpHIMHBI CHHXPOUMNYJIbCA,

Ui=12B, T=425"Co s 1,25..165B
THIIOBOE 3HAUCHHME .ecoveevrernrnierinrnieertertanersssisrenencsnsesesceanennns 1,45B ’

Amriatyaa (pa3Max) BBIXOHHOTO BHAEOCHIHasa Ha BbiBoAe 17
np Uy =12 B, T=+425"C e
THIIOBO® 3HAYCHHE .evevrerveerereeienrsiarienseessneneneseneneeansnns
Ilapuna moJiockl NpoONyCKaHus BHACOYCHIMTENS INPH
=12 B, T=+25"C, ne Mmenee:
no ypoBHIO 1 B
o ypoBHrO 0,5 B e
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Cucmema asmomamuyeckoti pecyaupoéKu YCUAeHUs ceAeKkmopd Kamaios

Hanpsbkende TNepek/IiOueHHsl HaNpaBJICHHd TOKa Ha ynpasis-
olleM BuiBone 4 mpu U, ;=12 B, T=+25°C:

Ha npsmoc ynpasiacuue APY cenexropa kananoB (n-p-n

YOPABISIOIHNA TPAHIHCTOP)  coeriviiciieacenireonecreaaneseeneesaeas

Ha ofpatHoe ynpasineHne APY cesekropa kxaHanos (p-n-p
_ YNPABASHOMIMH TPAHZHUCTOD) ..ocooviirreciiaccrinnsrinsie e
Hanpsxcude HacblUCHNMS TPAH3UCTOPA BBIXOQHOIO KaCKana
cucreMbl APY (BmiBoa 6) mpu U,,=12B, I,=2MA, T=
=+25°C, HE BOJCE ...ocoomimriiriiiiiciii et
Tox yteukn no Bboay 6 mpu U, ,=12 B, T= 425° C, He Go-
JIBE  eeeeeraesuraaraesensasstostnasessoate s s eraneaee sabseb s s annara s s b e e e an e v st e nneaeanes

Cucmema asmomamuyeckoll ROOCMPOLKU YaACMombl

Pa3sMax BbixogHoro HanpsokeHus cucteMbl AITY Ha BbiBOpe 16
mpu U, =12 B, T=425°C, HE MEHEC ...ccceoeorirrrcrrinurnnanes
TUHOBOE 3HAUCHHE .eooeevrsreniieienrinroinareeneiearseraeassresresssenssnenns
Pabounii Bbixonuoi Tok cucrembl AITY mo smiBogy 16 mpu
Uy =12B, T=+25C, He MEHEE ....cooooiiiimmiiiiicninianciciecceas
Buixonnoe Hanpsokenue cucrembl AlIY na sriBose 16 upwm
Uy =128, T=+25°C: ,
B OTCYTCTBHE CHIHANA ..ococovioviirneivmnninrnsssnesiesnenssesssenanne
THIIOBOE 3HATCHHE  ..oeoournuieinieeierreiaetaanaantseeeennacaasaansrsnsanses
TMpU HAJIMYMHA CHTHala B Cllyyae TOYHOH HACTPOHKH

Kanaa 3sykosoco conposorcoenus

AMIIMTYIa BBIXONHOTO curHaia Ha Bxone YITU3 (Beisom 15),
IPH KOTOPOM YpPOBEHb BXOANHOIO CHTHAl2 OrpaHMYMWBaeTCH
wa 3 ab, npu @=16, f=1xln, f,,=6,5MI'y, U,,=12 B, T=
T 25% C bttt e e
AMIUIATYa BBIXOJHOIO CHIHaja 3BYKAa B [I0JIOCE HACTOT
758w mpu U, =12 B, T=425"C

HE MEHEE  .oooitiiiieniicaniietaencecaseesas e annnensenesneaeesacanaosnemnanne

THIIOBOE 3HAUCHHE  ...ooovirrirmriiiiecinieeeeiereastenienieseesneansaneeans
VpOBeHb TMOCTOSHHOIO HANpsXKeHUA Ha BbIBOZE /2 B pEXUME
«3BYK BbiKmioyeH» mpu U, =12 B, T=125° C, tunosoe 3Ha-
HEHME  ceeiiuienreiacaeass ceeseaeaaeeneesceaasasasmanseeseesenaseesasssaasesenensesasanean
YpoBeHb LIYMOB Ha BBIXOAE KaHada 3Byka (BeiBoj [2) TipH
Uy=0, U, =12B, T=+25°C, He 6ONCE ...ccceoeconrrrirrnnnnn.
ITocTOAHHOE HAMPSXKCHHE HAa BLIBOAE DErYJIMPOBKH YpOBHA
rpoMKocTH (BbIBOA /! TIpH 3TOM OTCOCJWHCH OT obulero mpo-
Bopa) npu U, =12 B, T=+25"C, TunoBoc 3HaucHME .......
HocrosHHbBI TOK 10 BBIBOJY PETYJHPOBKM YPOBHS T'DOMKOCTH
(8biBOn I/ mpHu 3TOM CoeAMHEH € O6LMM npoBoAoM) mpu U, =
=12 B, T=425 C, THIOBOE 3HAUYCHHE .......cererrrrerrarerrerrannnne
KpyTtusna npeobpa3oBanus AeMOAYIATOpPa 3BYKOBOI'O CHIHAla
opu f,.,=6,5MIn, U,=12B, T=425"C, He Menee ...
Koadduument nogasieHus Napa3sATHON aMNIMTyqHOH MOIynA-

35B

8B

03B

1 MxA

8B
9B

+1 MA

2,7..85B

. 525B .

2 MB

220 MB
320 MB

26B

50 MB

69 B

1 MA

15 MB/xI'n

o

»

-
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UMM 3BYKOBOro cHrHama npu f,,=6,5 MI'n, Afy=275 klI'n,
Sam=1xI, M=30%, U, =12 B, T=+25°C:

U,=10 MB, HE MEHEE ......ccocvivmiiiiiiiiiiiieeei

TUTIOBOE 3HAUCHHE  .oovviioriesiecrenancrmmssneseassnssanssesnsaanssnnanes

U,, =50 MB, THIOBOE 3HAUCHHE ....ocoooovireriiiiiiiiiniiiiineans
JuanasoH peryiuposaHus kodh(GUUHCHTa TICpEAayd CUTHaa
3ByKa NIpH M3MCHCHMM COMPOTUBIICHUA PE3NCTOPR, MOAKIIOYCH-
HOrO X BmiBoay [/, B mpenmenax 0..5kOm, U, ,=12B, T=
= 425" C, HE OOJEE wooooiveeeeeericevieertteneeeeir s ee e rieneneasaensanas
BxonHoe conporusicHue YIIY 3Byka mMexay BbiBodamu I5 u
10 npn f,=65MIu, U,=1MB, U, =12B, T=+25C,
THIIOBOC 3HAYCHME
BxonHas emxocte VITU 3Byka Mexnay BeiBogamu 15 u [6 npwm
fow=605MI'uy, U,=1wmB, U, =12 B, T=+25"C, Ttumnosoc
3HAYCHUE

Cucmema CUHXPOHUZAGUU U ONOZHABAHUA

BbixonHOe HanpsAkKeHUE ACTEKTOPa COBHAajACHUH Ha BbiBOme 28
mpa U,, =12 B, T=+25"C B pexumax:
YCTOMYUBOH CHHXPOHH3ALUH
npu GoIbHIOH TIOCTOAHHOH BPEMEHM  ..eccoieviieiicninnne.
obuapyxenns ¥ uneHTUOUKAUMA CHTHANA TIPH MaJol To-
CTOSHHOH BPEMEHM  ..ooivriiniiiiiiirieeeniieeeerniice s et s anaeeans
OTCYTCTBUSl BHACOCITHAIA, HE OOJMEC ..oocvvrreciiceiiaiiaenn.
HampsxeHne NEpekiioveHUs MOCTOSHHOW BpemeHM ¢azoBoro

nerektopa cuctemst AITU n @ npu U, =12 B, T=+25°C:

¢ Oonbnioil NMOCTOAHHOH BpeMCHM Ha Malyro

THHOBOE BHAUYCHME  ..oovomiiiiieiieiimeimatieeeeacencnae s een e

€ Majoil NOCTOAHHOH BpPEMEHH Ha OOJBIIYIO ...............
IMornoca 3axpara M ygepKaHMS dacTOThl H da3bl CTPOYHOIO
reHeparopa npu U, =U_,=12 B, T= +25° C, He meHce .

THIIOBOC 3HAUCHHE ...ooovievivceeeaicrriaieenee e e snnenesnieeansn
Kpyrusna ynpasienus cuctemst AIIU u ® no sxogy amMmnyisca
obparHoro xona (sbiBon 5) npu U, =U,,=12 B, T=+25°C,
HE MEHee
Bpems 3ajiepkKn MeXIy MMITYJIBCOM YIIPABICHUSA M UMITYJIbCOM
obpatHoro xoma Ha BmiBoge J mpu U, =U_,=12B, T=
= +25° C, THIOBOC 3HAUCHME ..........cceoeremermreceerserrevaesennesnnsennes
HomuHanbHOe 3HAUYCHME aMIUIMTYOBE MMIyJbca OOpaTHOTO
xona Ha BHBOme 5 npu U, =U,,=12B, T=+425°C ...
Hanpskenue 3anupaHus Ha BXOAC reHepaTopa CTpoOHPYIOLIMX
uMnynbcoB (BeiBog 5) mpu U, =12B, U,3=3..45B, T=

30 ob
35 nb
43 nb

1%

2,6 xOm

6 nd

9..10 B
41B

25B
1.,5B

45..37B
41B

51B

+800 'y
+1100 I'y
2.3 xI'u/Mxc

3 MKC

4B

Cmpounas pazeepmka

BrixogHoe HanpsKeHHE YIPaBISIOLMX MMIIYJIbCOB IeHepaTopa
CTPOYHOM pa3BepTKHM Ha BuiBoge 27 npu U, ,=U,,=12B, T=
=+25" C, He MeHee:



I,,=0 ...
I,,=5MA

BBIXOXHOW TOK YNPaBASIOIWMX HMITYJILCOB I'eHepaTopa CTPOYHOK

pa3sepTku no BeiBony 27 npu U, =U,,=12 B, T=+25° C, ne

MEHEE oottt ceteii e e os b st s st bes e et e o beabaesa s s s shn e eens SMA

Yacrora csobomnpix ‘konebaHuii reHepatopa CTpodHON pas-

BEPTKA IIpu NapamMeTpax 37AeMEHTOB BHeliHed RC-uemu, nop-

XJIIOMCHHOM K BeIBoAy 23: R=35xOm, C=2700 nd, a Takxke

Uy =U,=12B, T=+425°C 13000...17000 T
THTIOBOE 3HAYCHHE ....cocoereeunennn. 15625 I'n

HecTabuapbHOCTE YacTOTHI IeHepaTopa CTPOYHON DPasBepTKH

1pH U3MCHeHuM HanpspkeHns mutanua Uy, ot 8 no 12 B, Uy =

=12 B, T=+425C, HE OOMEE ....ccoccreveeeecrrerreesrnrerrneaarareeeanns +75Tn

TemnepaTypuniit koddduumesT HecTaOHIBHOCTH TeHEpaTOpa

CTPOYHOH pa3BepTKH B [uamna3oHe temnepatyp 1= -—20..+

+70°C npn U, =U,, =12 B, He BONEE ...coovrrecerererrrimrrnrnns 1074 1/°C
BBIXOHOE TOJHOE COTMPOTHUBJIEHAE I'e€HEpaTOpa YNpPaBIAHOLINX
HMIIYIBCOB CTpOYHOH pa3BepTKH pu Uy =U,=

=12 B, T=+425 C, THNOBOE 3HAUCHHUE ........cocererireemrersrreneens 200 Om

JUIHTENbHOCTE YNPaBIAIOIIEr0 UMIIYyNbCa CTPOYHOH Pa3BepTKH
Hpﬂ f;:rp = 15 625 I'u, Uaux, 27= 1’4 B5 Iaux,27 = 5 MA’ Unl =

U =12 B, T=425° C coocevcrerccevecerssrssoms e sesssrsrsssssssassssss 22...28 Mxc

Kaoposan passepmxa

BuixOgHO¢ HANOpPsKEHHE YMPABIAIOLUIMX HMIIYJIBCOB KampoBOi

passepTkH npu [, ,=1..1,3MA, f,=50Tn, U,;=12B, T=

= 257 C e e e s s aveiases 2.4B

HanpsokeHue obpaTHO# cB3u Ha BbiBope 3 nipu f,=50 I'n, U, =

=12B, T=+25"C:
TIOCTOSHHAA COCTABJISIOILAL
THMOBOE 3HAUYCHHE ..ocoeeerererreans
HepeMeHHAs COCTABJILIOIAA

BrixonHoilt TOK YHpapjisiollMX HMIYJIBCOB TeHepaTopa Kal-

posoil passeprku npu f,=50I'n, U,,, ,=2..48B, U, =12 B,

T=425°C oottt et 1..L3MA
Tox yreyku no BeiBomy [ nmpm U,=12B, U,=12B, T=

=+25°C, He OOJCE ....ccccvviirreeieeirirrereceen s reeearer b 1,6 MKA
Bxonmoit Tox uenu obparuoii ceasu U,, 3=5B, U,, , ;=12 B,

Uy =12B, T=+425°C, He 607 .veerireieiiecccrinninienas 12 MkA

YacroTa coOCTBCHHBIX KONeOaHMH 3ajarollero reHepaTopa Kaji-
pOBO¥ pa3BepTKM ITIpH NapaMerpax suellidell RC-nend, non-
KiioyeHno# k BeiBody /: R=360 kOm, C=0,22 Mx®d, a Taxxe
U,=12B, T=+25°C
THIIOBOE 3HAYCHHE
HecTabunabHOCTE 9acTOTH 3ajaroimero IeHepaTopa KaApoBO#
pa3BEPTKH MpH U3IMEHEHUH TIMTAIOLIETo HalpskeHus ot 9,5 mo
12B, T=+425°C, He BONCE .covrrmmrrireerieeerreremnes e eeenae e +2,5In
Temnepatypubiii K03bduuueHT HecTabHIBHOCTH TFeHepaTopa
KagpoBO#l pa3BepPTKH B nuamasoHe Temmepatyp 7=-—20..+

47,5..52,5 T
50 T'u
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+70°C mpu U,, =12 B, He Gomee ..

. 107*1/°C

JAnuTenbHOCTD BHXORHOTO YIPABIAIOHICIO HMITYJILCA KAAPOBOH
paseeprkn mpu f,=50Tm, U, ,=2..48B, U,,

=425°C

=12B, T=

8...16 mc

Mpenenbhbie IKCONAYATAIHOHHLIE NAHALIC

Hanpsxenue NHTaHMd TICPBOTO M BTOPOTO HCTOYHHKOB:

MaKCUMAJIbHOC
MHHHUMAJILHOC

.................................................... vereeneeeneee 13,2 B

MaxcumanbHpii BXOZ[HOH CHIHaN npome)xy-roquoﬁ 4acTOThl

u3oOpaxeHus (BbiBoanl 8 u 9)

BrixogHoe Hanpskenue cucreMel APY Ha cenextop xaHanos

(sbIBOL 6):
MHUHHUMANBUOC
MaKCHMAJTLHOE

JICHHEM TOKA CHCTeMbl APY

Ha CCIICKTOp KaHANoOB

........ 6 8. 7 2 B
Vnpasigiomee HaNpsXXEHA: Ha BLIBOJKE 4 yUpPaBIICHUA Hanpan—

.

MakcumaibHas amiutaTyna uMmmyasca obpatHoro xoga C‘rp(y
by 10B

HOW Dpa3BepTKH Ha BpBOnE J

MaxcumaabHas AMIUTHTY A2 BXOOHOTO CHrHaJia UpOMCIKYTOY-

HOH 4YacTOTbl 3ByKa HA BBIBOAE 15 .ooveriieiceciieeciveiiene. 10 MB
MaxkcumalbHO [AOTYCTHMasi DPAacceHBacMafd MOIHOCTD  .......... 1,1 Br
TeMnepaTypa OKPYKAIOLICH CPEOBI .evvevereiveiieeieeeicerennnnanennns —20...+70° C
Lngr, MA Thor, A (/,;/Um ,af
130 60
KP1039XAL KPIO39XAL KFIOIIXAT | g
120 120 - )
1 % 4w
] 2O, /
100 > 110 &~
d “*
~ L w
80 100 &
| I
60 ~ 90 0 1
8 9 10 n 12Uy, 8 20 0 20 w soT°C 60  -40 20 Uy, 85

Tunobast 3aBUCHMOCTB TOKa
norpebienus  KP1039XAl
10 BbIBOAY 7/ OT HAIpPsKe-
HUs TUTauHA HpH
T=+25C

3aBHCHMOCTB TOKa TOTpPE6-
senns KP1039XAl mo BwI-
Bonly 7 OT TeMIepaTypbl
okpyxatome#l cpenbi wpu
U,y =12 B. CunomHo#t nu-
HHell moOKa3aBa TumoBad
3aBUCHMOCTb,  3alITPHXO-
BaHa ofmacTh pasOpoca
3HAYCHUH mnapaMmeTpa aJs
95% MuKpocxem

THIOBas 3aBHCHMOCTbL OT-
HOLUCHHS CHTHAJN-LIYyM OT
YPOBHS BXOOHOTO CHI'HAJA
Ha BbiBopax § u 9 (0 b
COOTBETCTBYET ypoBeHb
BXOIHOIO Haupskenus 10
mMB) mpu U,=12 B,
T=+425°C
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Dowix,ue» 86
KPIOF9XAT

~100

-120 :
0 04 08 12 16 U, B

3aBHCHMOCTB BBLIXOAHOI'O HATIPS-
JKCHHA HU3KOH YacTOTHl Ha BBIXO-
Jie PEABAPUTEHBHOIO YCHIHTENS
(BbiBOoxm 12) OT yUpaBJAIOUIETO
HanpskeHus Ha BwmiBOAe [/ mpu
Uy=12 B, T=+25C (0 ab
COOTBETCTBYET yPOBEHB BBIXOAHO-
ro HampsykeHus HH3KOH “acTOThHI
' 320 MB)

Koen, an 45
50

T T
KP1OF9XA!

45
40 / /
I /

70

0 20 40 60U 58

A

Tunosas 3aBHCUMOCTH KO3(dHIM-
eHTa ociabicHusA napa3suTHOH am-
TUTMTYAHOH MOAYJIAUHMH B BBIXOI-
HOM cHTHaJie 3ByKa OT YpOBHA
BXOAHOTO HANPAKeHHS HA BHIBOJE
15 opn f,=6,5 MIn, Afyu=
=275 «kI'u, fau=] kI,
m=30%, U, =12 B, T=+25°C

KP103gxa+
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CxeMa BKJIIOYEHHH
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Tunosas cXema BEmoueHMs mukpocxemn KP1039XAl
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MukpocxemMa MNpEACTaBAACT CoOOH ycTpoHCTBO 0OpaboTkH HW3KOYACTOTHOr(
curHana. IIpepHa3naucHAa IUIS NOHHXKEHMS YPOBHA IIyMa, BHOCHMOTO TPaKToy
34ITMCH — BOCTIPDOHM3BEACHNUS YCTPOHCTB MATHMUTHO#M 3amMCH, H NPM 3TOM OOCCTCYMBaeT
KOMIIAHIMPOBAHHEC M KOMIMPECCAPOBAHME culHajia ¢ k03ddulMeHTOM mpeobpa3oBaHuy
QMHAMMYECKOTO IOMana3oHa A obpabarbiBacMbIX KOMIIOHEHT crmektpa 2:1 u 1:2
B DEXMMaX  «IYMONOHWKEHHE  BKJIOYCHO/BBIKJIIOYCHO» M (IIyMOTIOHHXEHMe
10 16/20 ab» coorBercTBenHo. KoOHCTpykTHBHO OdopMmieHa B kopmyce 2121.28-12
(cm. K174XA31, ctp. ).

Macca MuKpocxempl He Gosice 7T.
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Dynxyuonamsnoiti cocmas: I—ycunurens; 11, JII— ynpasiseMble PE3UCTOPHI ‘e~
pecTpauBaeMbIX (GDHNLTPOB BepPXHUX dYacTOT, [V — BXOQHOH NMOBTOPHTENL HanpKEHMs,
V— cymmupytommii  ycusutens; VI— muHeapusyiollee YCTpo#cTBO; VII— yCHiuTeNDL-
BBIIpAMUTEND; VIII— ynpasismowee  yerpoitctBo; IX—ycTpoiCTBO YIpaBieHHsd pe-
KuMamu, X —cTabuin3aTop TOKOB M HaNpPSKCHHH.

Hasuauenue 6bi180008. 1-— MHBCPTUPYIOMH BXON CYMMHpPYIOLUETO \ycuiuTtens V;
2—Bxon ycuwnutens I; 3—HCHHBEPTHPYIONHMH BXOZ JONOJHHUTEILHOTO YCHJIMTENs
/ n ynpapisembii pe3ucTOp uepectpamsaemoro $uinTpa BepxHux uacror (PBUI);
4— ynpaBnsgemsiii pe3ucTop uepecTpausaeMoro ¢uiabTpa BepxHux dacror (PBU2);
5—BBIXOJI TOBTOpHTC/IA HanpskeHus IV; 6—BXoa moBTOpUTENS HampsokeHus [V
7— obwmii  BHIBON; &-—-BBIXOJA JMHEapH3yIoOllero ycrpoiictea VI, 9 — ynpasnsroime
Bxoanl mepectpauBaembix ®BUI n ®BY2, Bhixon ynpapiaswoowero ycrpoidcrsa VI
10— HewHBepTHPYIOIIMI BXON yeuauTens-seinpsamutens VII; 11— uasepTHpyIomui Bxog
yeunTens-soinpamurens VII; 12-—-Bpixon ycuaurens-piupamurens VII, 13 —Bbixog
OCHOBHOT'O KOMHAPATOPA; /4 ~- BBIXOM BCIOMOTaTEIbHON'O KOMIapaTopa; 15 - BLIBOZ Lenu
sapsapa; 16— TOKO3aaalomasd uellb MCTOYHMKA CTaOMIBHEIX TOKOB X; [7- HampmkeHHe
oTpHuaTelbHOTO HCTOUHMKA mHTaHua (—U,.); 18— HampskeHHE MOJIOKHTEABHOTO
UcTO4HMKA nHTaHdd (+ U, ); 19-— ynpaBienue pexumom «irymononmxkenue 10 15/20 1b»;
20— ynpaBiicHHE PEXKHMOM  «KOMMpPECCOp/3KCHRHACP»  (3aMUCh — BOCTIDOH3BE/ICHHUCE);
2] — MHBepTUPOB2HHBIA BRIXOJ YMPABIAONIErO CHTHANa DPEXHMA («IIIYyMOTIOHHXKEHHME
BKJIIOYEHO /BBIKITIOUCHO»; 22— YIPABJICHHEC PEXHMOM  «ILLIYMOIIOHWXECHHE  BKJIOYC-
HO/BBIKJIIOUECHO» (BBIXOZ — BX0on); 23-—Brixon obOpabaTbiBaeMoro cMraana; 24— BhIXoJ
CYMMHpYIOUIETO YCHJIMTENA/BRIXO TOBTOPHTENS HAaMpsukeHHA (PexuM «Kommpec-
cop /3kcnaHaep»); 25— BbIXOA MOBTOPHTENA HANPSDKCHHUA [ BHIXOA CYMMHPYIOLLETO YCHIIHTe-
18 (PeRUM «KOMIPEccop /IKCnaHaep»); 26 — KOMMYTATOp TTOCTOSHHOH BpEMEHHM nepecTpa-
uBaemoro ®BY1 (pexnm «mymononmxkenue 10 16/20 nb»); 27 — xoMMyTaTOp NOCTOAH-
Ho#l BpemeHM mepectpausaemoro PBUY2 u  koddpduumenta ycmicHus ycHIHTEdAN-
BBIIpsIMUTENS  (pexum  «mymononnxkenne 10 ab/20 nb»); 28 —kommyraTop nencit
OrpaHM4eHMs CHEKTPa U TNPEHOTBPALICHHS HACHILCHAA (PEKHM «IIyMOIOHHKCHHE
10 16/20 nb»).

Ocobennocmu pabomst Mukpocxemsi. BXOIHOH CHrHajl ¢ BBIXOAA MPENBAPHTENBHOIO
YCHIMTENA BOCTPOH3BEACHMA MM 3alHCH ToZaercA Ha BXOX MMKPOCXEMBI (BBIBOJ
6), a oOpaboTaHHBIH BBIXOJHOH cHrHam cHuMaercs ¢ BhiBoga 23. HomuHanbHbIE
3HAYCHUS BXOJHOTO CHTHAla B PEKMME CKOMITAHIMPOBAHHE» H BBIXOIHOTO B DEKHME
«3KCTIAHAMpOBaHHe» cocTaBiamioT 400 MB  (cooTBeTcTBYloT ypoBHIO curHana 0 ab).
K BeiBOZ@y 6 nogxmioueH Bxoa ToBTOpUTENS HampsukeHus IV (cM. (GyHKUMOHANBHYIO
CXeMy), a €ro BHIXOJ KOMMYTHpYeTcs KJO4aMH Ha TpaH3ucTopax V76, VT7.
B pexume <«UyMONMOHHXEHHE BBIKJIIOYEHO» C BBIBONOM 23 COCAMHASTCH BBIXOJL
TIOBTOPHTEAA HANpPAKEHHUs, a B PpEKUME «IIIYMONOHWXEHHE BKIoYeHO» BbiBon 23
TIOOKJIIOYAETCA K BBIXOZY CYMMHDYIOIEro ycHiurenas V.

Cymmupyronuii ycinTelb obecneynBaeT B pekUMe «KOMMARIMPOBaHUE» CIIOKEHUEC
HEpEryauPYEMBIX U DETYJIHPYEMBIX KOMIIOHEHT CurHana. Heperyaupyembie KOMIOHEHTb
CWrHajia TOCTYNAlOT Ha BXOI CYMMMUDYHOLIETO YCWINTCIAS 4Yepe3 HEMb OrpaHHYCHHS
CIEXTPa H LENb MNPCAOTBPANICHHS HACBICHHS HOCUTENS C BHIXOZA MNOBTOPUTEIS
HANPMKEHUA, KOTODBIE B DpEeXHME «KOMOAHIAMPOBAHHE» COSNMHEH C BblBoOM 25
uepe3 OTKpuIThil kmod VT8, llemb orpaHHYeHHsA CheKTpa M LeNb NpenOTBpaLICHHA
HachlllleHHss HocuTens oOpasoBaHbl sieMeHTamu RI4, R19, R20, Cl4, RI7 u CI3,
L1, RI6. B pexume «uymononmxkecide 20 nB» 3TH penu COCAMHEHBI C  OOLIMM
TIPOBOAOM Yepe3 KJKOuH HAa TpaHsucropax VI3—VT5, a B peXHME «LIyMOTIOHW)KCHHE
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10 n1b» KJIIOYM 3aKppITHl M NEpenaua HEPETYIMPYEMBIX KOMIOHEHT CHATHANa C BBIXOHa
[OBTODHUTENS HAINPsKEHNA Ha BXOJ CYMMHDPYIOLUErO YCUIMTEIs OOECTICYMBACTCH HETbIO
RI4RISR20.

Peryaupyemble KOMIIOHCHTHl CHTHAjJla MNOOBOJATCA KO BXOAYy CYMMHDYIOLIEro
YCHIMTEIS B PEXHUME «KOMM2HONPOBAHME» € BLIXOJ2 MOBTOPHMTCIA HANPSKEHUA uepes
BLIBOM 25, 4 3aTEM Yepe3 pe3UCTOp MOCTYNAIOT Ha R /4, nepsblil nepecTpanBacMbiii puibTp
pepxHHX gactor ®BUI H pomonnutenbhbiit yemnmrtens [. B cocras mepectpamBaeMoro
®BU1 Bxoasat snementhi: C12, RIS (Bxmoyaempldl B pexuMe «mymoroHmkeHye [0 nby),
R3 u nepsoiit ynpaBnsemblii pesuctop /. ITepBbliii yrpaBisieMblil pe3ucTOp MHKPOCXEMBL
H TApJUICJBHBIC €MY pe3ncTophbl R 15 1 R3 BIIOUCHBI MKy HCHHBCPTHPYIOLUUM BXOIOM
yeusutens I 1 obinM BBIBOIOM MUKpPOCXEMBbL. BTOpPO# BXOA 3TOTO yCunuTens COeNHHEH
¢ BHYTpEHHCH MHemblo, OMpeAeNsiolicH €ro yCHICHME B 3aBHCHMOCTH OT Dekuma
mymonoHmnkenus (10 win 20 nb), a BrIXOn yCUIHTENA Yepe3 BLIBOA 2 H BHEIIHIOW LENb
R8C1! cocaMHEH cO BXOAOM CYMMUpYIOIUIETO YCHIHTENA.

Jlns CYMMEpPOBaHMA DeEryjMpYeMbIX H HEpETYJIUpPYeMbIX KOMIIOHCHT CHMIrHalja
¢ x02(GbHUMEeHTOM mNepenau, PaBHBIM eNMHMIE, CyMMa COUDOTHBICHHH pE3HCTOPOB
RI4,R19 n R20 uenm nepepadd HCPEryJMpYeMbIX KOMIIOHEHT [OJIKHa ObITh paBHa
CONMPOTURIIeHHI0O R8 B UCMH NEpefadd pPEryjHpyeMbIX KOMIOHCHT CHTHajla H  CO-
NpOTHBJIEHNIO Dpe3ucTopa RI3 B nenu obpaTHOH CBA3M CYMMUDYIOLIETO YCHJIHTEINA.

B pexume (GKCUAHAMPOBaHHE» BKJIIOYEHHE OJJIEMEHTOB H Y3JIOB BXOLHOW uenH
u nenu obOpaTHOH CBS3M CyMMMpYIOLIEIO YCHIMTENs M3MeHsercs na obpaTHoe. OTo
obecnieuMBacTCS MEpeKMOYeHHEM BBIXOIA CyMMHDYIOLIETO YCHJHTENs C BbiBoaa 24
Ha 25, a BBIXOJa IIOBTOPUTCIS HANPSAXKEHMs € BplBoga 25 Ha 24 xiouaMM Ha
TpaH3ucropax VT8-— VT1I. Tpebyemana yCTOWYMBOCTbL CHCTEMBI B DPEXKHME «OKCMaH-
auMpoBaHue» obecnieyuBaerca anemeHtamu R2,C1 u Cl0.

B obomx pexumax («<kOMNAHANPOBAHME» M «IKCHAHIMPOBAHAE») Ha YIPaBIILIOLLYIO
9acTh CXCMBl CHTHAJ TIOCTyNaeT C BbIXOZA yCHHHTeNs [ sepe3 IepecTpaumBacMpli
®BY2 u ycuwmurenb-BbuIpsMHUTEds VI, mepematovHbic XapaKTEPUCTHKH KOTOPBIX
OJIM3KH X XApaKTEPUCTHXaM 3BeHbeB mepecTpauBaemoro ®BU1 u ycuiurens I

B cocrar nepecrpamBacmoro PBYU2 pxomsar xougencarop C6 ¢ mapaienbHoi
venet0 CSRIS, pesuctop R4, wmiynTHpyemuiil nenurtesiem RS5RI B pexume «1uymo-
noHmxkenune 10 by (ana ycraHOBIcHHS KodhduuueHTa mepegaud yCHIIMTENs-BbINPSIMH-
Teas, cooTBEeTCTBYIOMEro koadbuumenty mnepepaum ycuiaurens [ B 3TOM pexume)
H BTOpOH ympaBisicMbiil pesuctop [/l Muxpocxembl. Tpebyemas 3aBHCHMOCTh KO3(-
duieHTa NEpeaa N YCUINTETS-BHIIPAMMUTENS OT YACTOTHI ONPE/ICHAIETCA COOTHOUICHNEM
€ro BXOHHKIX (B nenu BbiBoga //) M BHIXOAHBIX (B Lend BhiBoAa [2) 2ICMEHTOB,
T.¢. R6, R7, C3,C4 n Rll. V3meHcHHeM conpoTuBjicHus pesuctopa RII B ciyuae
HEOOXOAMMOCTH CBOIHTCA K MHHHMYMy cMmemieHHe AUX cHcTeMBbl LIYMONOHHXEHHUS,
obycioBieHHOe pa3GpocOM TapAMETPOB MHKPOCXEMBI.

Koungpencarop C2 “ocnmabndeT BjMSHHE BBICOKOYACTOTHHIX HOMeEX (3@ MpejetaMu
pabouero nuana3oHa) Ha TOYHOCTH paboTbi CHCTeMBl. B OTHENBHBIX ciydasix MOXeT
norpeboBaThbca Oosice pe3koe ociablicHHE NOMEX, 4ACTOTbI KOTODBIX PAacmoJIOXEHbI
332 npeneiaamu pabouel MOmockl, MM obecreveHHe PaBEHCTBA MOJIOC 4aCTOT CHITHAJIOB
B pexmMax «KOMMaHIHpOBaHME» H («IKCNAHAUPOBAHHE» (N7 TOBBIHMICHMS TOYHOCTH
BOCCTaHOBJICHHSA CHrHana). COOTBETCTBYIOIMI akKTHBHBIA QUILTD MOXeT OBbITh BBIIOJ-
HCH Ha OCHOBE BXOJHOTO HOBTOPHTEIS MHKDPOCXECMBI, OTHCIABHBIH BbIXOL KOTODOrO
C 3ToM Henbl0 COCIHHEH C BLIBOJAOM J.

OCHOBHBIM BPEMA3aA2I0LIMM 3JIEMEHTOM YIIpaBJisionero ycrpoicrsa VIII B cxeme
BKJIOYeHNst sBiseTcs  KoHacHcatop C7. OH  OOHOBPEMCHHO  BBITIONHAET  POJib
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Pa3nEeINTENBHOrO KOHIOEGHCATOpA B  YCTPOHCTBE JMHEapm3dUMM XApAaKTEPUCTHK V]
ynpasiasemoro ®BYI1. 3apan koxmeHcatopa (7 obecneuuBacTCcs uepe3  DPE3MCTOp
RI0 ot ympaBnseMbIX HMCTOYHHKOB TOKZ, BKJIOYEHHBIX MCKAY HCTOYHHKOM MHTAHEA
(+U,) H BoiBoAOM 5 MHKPOCXEMBI.

Tpouecec 3apsna kouacHcaropa C7 CONCPXKUT ABa YYacTKa: NEpBBbIK ¢ 6om>m&>ﬁ
HOCTOSHHOH BpeMeHM, a BTopoil ¢ maunoif. JUIHTeNhbHOCTh MEpBOro yYacTKa 3aBHCUT
OT YpOBHS M u9acCTOTBI BXOJHOTO cHTHada (Oiaromaps wWeMy ycTpaHAIOTCS Tapamer-
pHYECKHMEC HCKAXCHMS peryiupyeMOro CHMTHalla, COM3MECDHMBIC C €r0  11€PEXOLOM
B mpouecce BoccTaHOBieHus). Paspan xodaencatopa C7 o00ecneyHBaeTCs IJIaBHBIM
o6pa3oM HCTOYHHKOM TOK4, BKIIIOYEHHBIM MeXAy HCTOYHMKOM HanpsbkeHus (—U,)
H BHIBOAOM /3 MHKPOCXEMBI, 4 MNpPH 3HAUMTENBLHBIX TIEPErpy3kax — TaKKe M 4epes
gens RYCY u ympaBiseMblil MCTOYHHK TOKAa B LENM BBIBOZA 9.

Kounnencatop C8 BXoAUT B 4acTh ynpaBISIOLIEro ycTpoiicTBa, koTopasd onpeneiser
JUTHTCIIBHOCTHL MEPBOro yvacTka mpotiecca 3apana konaencatopa C7. Kowpencatop
C9 u ynpaBasicMblii MCTOMHHK TOKa B LENM BbIBOAA 9 ONpEAcHioT ANHTEHALHOCT
HEPEXOAHBIX MPOIECCOB B CHCTEME IIPU BO3IEHCTBMM KPATKOBPCMEHHBIX CHI'HAJIOB
4 moMex Oomaplioro yposHs. 3apsn KongeHcatopa C9 obecncumBacTcsi HCTOYHHKOM
HAMpSKCHUA, pOJIb KOTOPOro BLINOIHAET KOHAeHcarop (7, a pa3pan—depe3 IiyH-
Tupyrommit pesucrop RY.

Pezucrop RJ2 onpenenseT pexxuM MHKPOCXEMB] TI0 TIOCTOSHHOMY TOKY H OTIpeAesns-
€T CKOPOCTb MpOTEKAHUA MNEPEXOIHBIX MPOILECCOB,

PaGora MHKpocXeMBl B pexnmax ofeclieunBaeTcs mnofauci Hanpskenns + U
win 0 Ha BeIBOsibI yrpaBieHHs: 20 --- «kkoMIpeccop/oKemanaepy; 19— «IIyMONOHIKeHHE
10 Ab/20 ab»; 22— «IyMONOBMXEHHE BKJIIOUCHO / BHIKTIOYEHOY.

TIpu M3roToRJSHHH IIYMOTIOHWXAIONICTO YCTpoicTBa Ha mukpocxeme KP1057XI1I1
o obecnieyeHUs BLICOKOW TOYHOCTH pAbOTBI M TIOBTOPACMOCTH  XapaKTEPUCTHK
CHCTEMBI IIYMOTIOHMKCHHS MMKPOCXeMy CIcAyeT MOHTHPOBaThb Ha TIeYaTHYIO TIaTy
C COIPOTHBIICHUCM H3OJIAUMA MEXK/Y TOKOBCAYLIMMH NOpOXKaMH He MeHee 1000 MOwm
npU HaupskeHHsx go 50 B.

OcCHOBHBIE TIapaMeTpbl

HomunaneHoe HanpsikeHMe THTaHHs (AByxmoaspHoe) +15B
Tok morpebnerns upu U,q=U,a=U,,=+16,5B,
Ui, 1=1U41=16,5B, T=-10...4+70° C, He 6oice:

noT 1

nor2

BrixoaHoe HampsXeHHE NOBTOpHTENS HA BBIBOAC 5 NMpH

U=215B, Uye=15B, U,,=x115B, T=+425°C (4,7..53) B
BLIXO/IHOE HalPMXECHUE HA BBIXOJIC MUKPOCXeMBI (BBIBOL

23) npu U,==+15B, Uy, e¢=15B, Uy=U,,=+15B,

T=+25"C ... SOV VORISR +(4,7..53)B
BrixonHoe HanNpmkeHHE TOMOJHATEABHOIO YCHIIMTENS Ha

BuiBoe 2 npu U,=+15B, U, :=1500mMB, U,,=

=+I15B, T=+25°C ... e e +(1.5..22) B
HanpskeHne Ha BBIBOLE TOKO3anamolled UEmu (BbI-
Bod /6) nou U,==+15B, T=425 C....... e +(1,06...1,36) B

Boixomnoe  anpsxenne mokoa npu U,=+15B, T=
= +25° C, He OGomee:
Ha BBIBOZE 23 B peXuMe ILYMOTIOHHIKCHHE BKIIIO-
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YCHOM  1vvvverrereesseeereressenrsoserossassssesssssanssseessssesssvsessansen +25 MB Ca
B PEXHME «LIYMONOHHXXCHHE BBIKNICUEHO» .......... +80 mB [
Ha BhiBOAE 2
Ha BeiBOne 12
Ha BriBOzle /4
IlpuBenennoe xo BXoay HanpsbkeHue tiymoB npH U, =
=+16,5B, T=+25"C, ue 6oee:
B pexuMe «utyMonoHmxkeHue 20 Ab» ......inn 250 mxB
B pexuMe «Ixkcnagauposane 20 Ab» ...t 130 mxB
Boixomusie TokM mpu U,=+15B, T=+25C:
1o BbBOAY 9
mno BeiBORY /3
no BuiBOny I4
no BwiBomy 15
Toxn yreuex npu U,=+15B, T=+25C, ue Gonee:

100...250 mMxA
. 8..35 MxkA |
1...1,7 MxA
0.08...0,25 MxA

MO BBIBOAAM 3, 4 cocciriiirceiirennrirnriisecesuesresssssssnsannes 50 uA
MO BBIBOAAM 9, I3 .oiiiiveiiniiiiinieenrreneesrecseasens 50 HA
Bxonso#t rok NoOxos 1no BHIBOAY 6 npn U,=+16,5B,
T=425°C, HE BOMEE ..oceovvvrreenririreivirsnnernnenreeniennnesnneens 0,4 MxA
Bxoa#oli Tox moxos 10 BeIBOZY 10 npn U,=15B, T=
= 425°C, HE DUMIEE .ovvvvviiiiiie e creereren e cneessanessssnenes 50 HA

KoagduimeHT nepenayd MHKPOCXEMHI CO BXoAa (Bbl-
Box 6) Ha BrXon (BeBonx 23) mpu U,=115B, Uye=
=400 MB, f=1xTt, T=425°C ..cooriririreiercecrecennnnn, 0,14...1,05
Ko3hhHIueHT yCHIEHHS NOMOAHHUTENBLHOTO YCUAMTENS
mpu U,=+15B, U,3=40MB, f=lixlu T=

=425 C:
B pexume «uymononmkenne 10 ab» npu
Uis=+15B e 2,38...2,74
B PEKHUME «IUIyMOMOHMXeHHE 20 OB» .....ccocnennens 10,64...12,24

KoadpbduumueHT nepenadm Muxpocxemul €o BXxoAa {(BEl-
Box 6) Ha BexoX (BeBox 23) mpu U,=+15B,
U,o=U,,=+15B,

B PeXHME «KoMmrpeceupoBaHue 20 nb»

npu f=2 xI'y, U,=40 MB, T=+25°C ......... 1,64..2
T=4+70°C ...... 1,60...2,05
=—10°C ... 1,60...2,05
npu f=1xI'n, U,,=400 MB, T=+25°C ... 1,02...1,13

B peXume «kommpeccuposaHue 10 ab» npu U,o=
=U,o=U,;=+15B, U, ¢=40MB, f=2«Ig ... 1,56...1,9
B pexume «kcnaHauposalue 20 ab» npu U,,=

=+15B:
U6 =74,5MB, f=2xIy, T=+25C ... 0,46...0,7
T=-10, +70°C ... 0,45..0,72
Un,6=3565MB, f=2xIy, T=+25°C ......... 0,71...1,09

Koapduumuentr rapmouuk mpu U, ¢=1600 MB, U, =
=U,,=+13,5B, f=1xl'y, U,=113,5B, T=+25°C,

HE BOJEE .oovereeereieircivesrneneeceresnenssneveersesteasessssarsessesaesnsen 0,5%
IMonoca nponyckanus npu U, = +15B, T'=+25°C ....... 0,02...20 xI'y
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Hpenem.nue IKCILUTYATAHOHHBLIC aHHbLIE

Hanpsikenne nuTaHus

MaxkcumaneHoe BXOHOE HAPSDKEHHE HA BhIBoAE 6
' MakcuManbHas €MKOCTh HArpy3kd no BeiBoay 23

+(13,5..16,5) B
+2B
we. 200 n®

MunumaneHOe COMPOTHBIICHHE Harpy3ku no BeiBoay 23 47 kOm

Temneparypa oxpyxalomei cpeasl
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Tunosas cxeMa sxmodenust Muxpocxembl KP1057XI11

Muxkpocxema npeacTasisieT cobolf 3KOHOMMYHOE YCTPOUCTBO BHLIOOPKH M XPaHCHHA

AHANIOroBbIX CHIHAJIOB € MaJbiIMH JIHHAMHYCCKHMH ourbxamu.

XapaxkTepusyeTcs

MaIbIM TOKOM NOTpeGJicHus, HanpsKeHHEM CMELUCHHS W BENWYMHOM NepeHoca 3apana.
Tpennasuavena ans MCIONB3OBAHHS C aHaIOTO-UMGPOBLIME mpeobpasoBaTeNsMH IS
CHHXKEHUSI JUHAMHKYECKHX TOrPEMIHOCTEN MpH KOAUPOBAHUK U3MCHSIOUIUXCA BO BpEMEHH
CHTHAJIOB K YBeJIMYMEHMA UX HACTOThl KBaHTOBaHus (BLIOODKHW) MO BpeMeHU. BuimosiHEHA
1O MIaHApHO-DMUTAKCHATLHON TEXHOJIOTHH Ha OWIOJAPHBIX M MONEBBIX TpaH3UCTOpAxX

H30JISLMEH 31EMEHTOB 0BpaTHOCMEIIEHHEIM p-n NepexomoM. KoHcTpykTusuo odop-

Miena B nojMMepHOM Xopnyce Tuma 201.14-1.
Macca MukpocxeMbl He Gonee 2T.
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Dynxyuonansuoiit cocmag: I—HeThIPEXKIIOHEBOR KOMMYyTa- KP110ocks3
Top Ha TOJIEBHIX TpaH3ucTopax; I/— napadasubit onepaimoH-
geift  younuTens; [I11-—xoppekTHpyromuii  auddepenimansHbIi P D oo
YCRITUTE D, IV —ocHoBHOH uddepeHUHaNbHBIA  YCHIHTE b, - - 1/6'“_";

Hasnauenue 6b160006: —-ONOpHBI BXOI KOMMYTATOpa; i i U
2-—2-it ynpaBnsionmii BXox KommyTaTopa; 3-—3-if  BhIXOA XA W “""‘r
goMMyTaTopa; 4—4-ii BbIXOA KOMMYTATOpa; 5 —HEHHBEPTH- -
py;oumﬁ BXoA napaazHOro onepallHOHHOTO YCHAMTeNs; 6— L"J Ef K HZ
panpskeHue nuTaHua (—U)); 7— MHBEpCHBIA Bbixod MNapadas- j K2 HL
HOFO ONEPALMOHHOTO YCUIMTENS; 8 — GalaHCMPOBOYHBINH BHIBOX A £z K3 -
napa$a3HOro ONEpalHOHHOIO YCHIMTENA; 9— OCHOBHOH BBLIXOX 117 Ko 1
napada3Horo ONePALMOHHOrO yCHIMTeNs; [0 — HanpsXeHue nu- '/'0" on
tanus (+U,); 11—muHBepTHpPYIOWMA BXox NapadasHoro ome- 7"%
PAILMOHHOIO YCHIIMTENIS; 12— 1-ii BBIXOZ XOMMYTaTopa; 13— 2-i -t

BHIXOI KOMMYyTaropa; /4—1-i ympaBnstonmii BXOA KOMMYTaTopa.

Ocobennocmu pabomer muxpocyemsl. KommyTaTop [ COnep.HUT YeThIpE KIHOY4
(K!-— K4), BLIIOJIHEHHBIX Ha TOJIEBLIX TPAaH3UCTOPax H OOLEAWHEHHBIX B JBE IPYMHIBI,
KOTOpble MMeIOT cuHbasHoe ynpasrieHHe: xmoud K/ v K4 ynpaBnsioTCs HOrHYECKMM
CcurHaIoM C BeiBoda J4. a K2 u K3 — JOTHYECKHM CHTHAaJOM C BHIBoja 2.
VYnpaBiqiolHe CHMHAJNbl JOMKHEL OBITh B3aWMOJONOJHAIONIMMM M TONaBaTbCHd OT-
HOCHTENIbHO oOmopHOTO BeiBoga /. MHbiMu crioBaMK, eciM BeiBod [4 ympasiseTcs
¢ OpAMOTO BbIXOAa TPUIrepa, TO BLIBOA 2 HOMKEH ObiTh NOAKIIOUEH K WHBEPCHOMY
BBIXOJy TOro Xe¢ TpHITEpa.

B ocrHOBe mapada3HOro omnepanuMoOHHOro ycHiUTens JexuT auddepennnanbabiii
yeunutesib IV ®a OCHOBE NMapsi NOJIEBBIX TPAH3HCTOPOB, HMEIOLIHAI CHMMETPUUHbIH BXOX
(BuiBonbl 5 M /1), ¥ HU3KOOMHBIA CHMMETpHYHbIH BbIXOA (BBIBOABL 7 H 9). DyHKUMH
KOHTPOJIA H KOPPCKLMH HEMIEHTHYHOCTH (DOpMbI BHIXOAHBLIX CHTHAJIOB OCHOBHOI'O
nudPepeHUMANBHOTO YCHIIHTENS 1O MEPEMEHHOMY TOKY, a4 TAKXKE KOMICHCALKK
HampsDKeHus CMEIICHHS HyJIs OTHOCHTEIBHO ONOPHOTO HAMPSAXKCHUA BHIIIOJIHACT BTOPOH
muoddepenumanphsii yeunutens (/I1). Curaa o 83aUMHOM HCKaXKEHHH 1O NMEpeMEHHOMY
TOKY UM oDlIEM CMEUIEHHH [0 TOCTOSHHOMY TOKY BBIXOJIHBIX CHrHaNOB Mapaa3sHoro
ONEPALIHOHHOrO ycuHTeN s /] 0o6pa3syeTCs CIIOKECHHEM BBIXOJAHBIX HaNpsKeHWH NEpBOro
mubdeperiuansioro yeunmresa (IV) Ha pesuctopax RI m R2, ycunuBaeTtcs nuddepen-
UMalpHBEIM yeunuteneM II] u ocymecTBNseT KOppeKUuIO MO JIONOJMHUTCIHHOMY BXOAY
NPOXOXIACHHS OCHOBHBIX CHIHaJOB B Napada3HOM OINCPALHOHHOM YCHIJIMTEINE.

B uensx ycrpaHeHus caMoBo30yXJeHus napadasHbiii ONepalUHOHHBINR YCHITUTENb
cuabxeH BHYTpEHHEH 4aCTOTHOW KoppeKUHed M OXBaYeH BHEIUHHMHM LENSAMH OT-
puIaTenpHO# obpaTHOM CBS3M.

Mockonbky napada3eblil ONEPANHOHHBIA YCUIHTENb MMEET BHYTPCHHIONW ICNb
OTpHIATENBHON 0OpaTHON CcBA3M (pe3ucTopel R7 u R2. nuddepeHnmManrsHblil ycuwinTenb
I1I), To mpu momaue HyneBOro MoOTEHLWANa Ha ONMOPHHIA BhiBoa aubdepenumuanbHOTO
yeunutens [1] (BoIBoA &) BBIXOJHBIC HANpPsKCHHSA HAa BBIXOZAX OCHOBHOTO nub¢epeH-
LUUAJbHOTO YCHJIHTENA (BHIBOABI 7 M 9) aBTOMATUYECKM NOANEPXHMBAIOTCH DPaBHLIMH
no abcomoTHOM BeanyKHe (MOAYIIO) U NPOTHBONONAPHLIMM B 1060 MOMEHT BPEMEHH.

OTnensHO HMCNIONTb3yeMslit YeThIPeXKaHANLHBIA KOMMYTAaTOp II03BOJAET NOJy4aTh
OBa CHHXpOHHO paloTalomux noclenoBaTeNpHO-NapaJUeabHbIX Xmoua (KI1—K2
U K3—K4). Takue xmour 0{e3 IONOJHUTE/IBHbIX BHCHIIHUX HABECHBIX 3JIEMEHTOB
PEKOMEH/Tye TCA UCTOJIL30BATH /I KOMMYTAlHU MaJibiX CHTHAJIOB, HApSAKEHHE KOTOPHIX
He npesbmaer 0,5 B.
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IMpu nporusodasnoii pabore nap kmoueit (K2— K3 n K]— K4) ¢ CHMMETpHYHbIM
BXofOM (BbIBOam 12 W 4) M CHMMETPHYHBIM BeIxOMOM (BbiBOAB! 3 H [/3) Takoi
YeTBIPEXKAHAIBHEIH KOMMYTAaTOp MNO3BOJISET KOMMCHCHPOBAaTh KOMMYTAMOHHBIE HoO-
MEXH, BO3ZHHKAIOIUME BCJICNCTBHE Tiepe3apAla MApa3HTHBIX €MKOCTEH KIJIIOWMEBBIX TpaH-
3UCTOPOB NpH OLICTPHIX H3MEHEHUSAX YNPaBJIAIOIUX CHIHANIOB WIIH OLICTPOM H3MEHEHUM
pexuMa pabotsl kirouel (3akpbiTo —oOTKpwTO). KpoMme ToOro, Takoe BIHOYeHUe
KoYell TO3BOJIET TOJyYaTh KOMIICHCHPOBAHHbIC MOCe0BaTeILHO-TIapaebHble
MOAYJATOPEl U JIEMOZYJSATOPbI CHIHAJNIOB Maljoro YPOBHS.

OcnoBHble MapaMeTpsl

HomunanbHoe HaNpAXCHHE TTHTAHHSA!

Tox no‘rpe6neﬂua mpu U,=+15B, T=+25°C:
HE DOMEE .oooreiceiieieiceencae e
THIOBOE 3HAYeHHe

Hapamempvr muxpocxemvr 6 pexcume YBX
Benuunna mepenoca 3apana npu U;=+15B, U,=0, R=
=56 kOm, T=+25°C:
Cy =080 I®, HE BOJMEE ..ooovverreireiiriieeecee e, 2 MB

TUIIOBOE 3HAYCHHE
Bpemsa Bhibopku ¢ morpeliiHocTsio He 6onee 0,1% mpu U,=
=+15B, AU, =10B, R=56x0M, T=+25C:
Cpo =680 TP, HE BOJMEE ...ovveviereririiin s 70 mMxc
THIIOBOE 3HAUCHHE ..ococciiiiienieierinrienienninenesreneseestenassessensenes
C,p=50 n®, ne Gomee
THIIOBOE 3HaveHHe .
[IpsaMoe mpoxoXneHHe CHrHanNa B pe)xume xpaHeHua npu U =
=+15B, U,,=25B, R=56kOm, T=+25"C:

C, _680 r1<1> HE MEHEE .ioiiviiviiieiicinnseeaerenesssrneessemeneeassnsnnes 60 nb
'mnonoe BHAYCHHE  ..occivnrienireeriesioreresrnnnereeeresersaesassssnnsasseesenes 68 nb
C,, =50 DD, HE MEHEE ..o.ovivveriiiiiicnr et 40 1b
THIIOBOE 3HAHCHHE ....ceeeruvreeenrvnreeeessnneeeesnsneessessansessesnnaseenns 45 nb

Hapavemper napagasnozo onepayuonnozo ycuaumeas

Hanpsxenue cmewenus npu U,=+15B, T=+125° C:
He 0051€e ..ooociiiiniiicearinnes
THUIIOBOE 3HAYCHHE
Hanpsxenue wiymoB B monoce wacroT 10 I'y...1 k['y npu U, =
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=+15B, R, ,=0, T=+425C:
HE BOJIEE oooeeeerieereereeieereereesre s e e s e eeeae et e sraesn e e san e s senrans
THIIOBOE 3HAYCHHE
Bxonxoe mnddepenunanbHOE Hanpﬂx(enue npu U,=+15B,
T= 425 C, HE BOMEE ..cocviirveeirreeiireeinreiireeseraeeaaeresaeesstaeesneeeenae +10 B
Bxonwoit Tox mpu U,=+15B, T=+25C:
HE BOJEE .eivviicriiiierieerentcesessnacseeere e sscessmessteenscesensseeeasensnsen 0,5 5A
THIIOBOE 3HAYEHME ..oeeviveereiererireenereenaresnneneesrereaeeeasenessasnasans 0.05 »A
Pasznocts Bxommeix TokoB mpu U,=+15B, T=+25°C:
HE DOJICE 1oiiieiiiece e e e et e s e
THNOBOE 3HAYCHHE
Koahdunuent ycunenus mpu U,=F+15B, T=+25°C:
HE MEHEE .5 eioveiireiitcreeierieeosctensesesmeneerssbeseessensseenessensonssnesen 1,5-10%
THIIOBOE ZHAUCHHE ..eooiivirerrineririeeieeineeerenmnreeensaassneessssesaneenans 103
Kosthduuuear ocnabnenns cuudasHoro curHama npu U, =
=+15B, T=+25"C:
HE MEHEE  1ioeiuieiuireeissensiensiosteessanesssaseentenseassresserastassnssessasesns
TUIIOBOE 3HAYCHUE

llapasvempbr kmoueil

Hanpsikerue otceuku mpu U, =15B, T=+425"C:

HE OOJIEE  .oiciiieiieieirceearesaerseassessnearaesstrassecreessesserasseenssansseas 3B

THIIOBOE 3HAUCHHME ..ooiiiiiieenreeiriiiiiasiinieniieerseenssssessssesnsnesnnee 1,5B
ConpoTusnenne oTKphiToro kmoua mpu T'= +25° C, He Honee ... 2 xOM

THIHOBOC 3HAUECHHE  ..veeeeeenieiiieitereeeeacntteaearanreessssesanssssnsansenes 0,5 xOm

Hpeuem;m;le IKCITyaTAHOHHBIE 1 HHbIE

MaxcuManbroe BXxogHoe nudepennuaibHoe HanpsKeHue napa-
$a3HOrO OMEPAUHOHHOTO YCMIHTEMA ..ocoerrenererrneeneenreneenmenenenens +10B
MaxkcnMaabHOE  BbIXOZIHOE  audepeHuKanbHoe  HalpsKEHHE
napadba3HOro ONEpalHoOHHOrO YCHIHTENS ...
MaxcuMambHOe HaNpsHKEHHE NHTAHHSA ......
TeMnepatypa OKPYXKAIOIIEH CPEHBL ...ooccovieieeemeereraeennenercnencennes
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3aBHcUMOCTh TUKA MOTpPED-
nennst KP110OCK3 ot Ha-
npskcHHss NaTaHed.  3a-
WTpUXuBIHA 00NacTe pas-
6puca 3Havenmit napamer-
pa ang 95% MmxpocxeM.
Cunowmnoif nuHuelt noxa-
3UHA THNOBAA 3aBHCHMOCTD

3aBHCUMOCTb 10K2 YTERKH
B peXuMe «XpaHeHHe» OT
TEMIEPATYPLI OKpYXa-
e cpenpl.  3amTpuUxo-
BaHa obmactk pasbpoca
3HAYCHHH napaMerpa Jnd
95% mmuxpocxem. Crnjour-
HOM JIMHHEH moKa3zaHa TH-

34BHCHMOCTL TOKd NMOTpes-
sendst KP1100CK3 ot Tem-
mepaTyps!  OKpYXarolei
cpenbl. 3amITpuxoRaHa 00-
Jnactb pa3bpoca 3HauCHHIA
napamerpa mit 95% Mux-
pocxeM. CrjioliiHO#i JTMHK-
e noKazaHa THIOBas 3a-

noBasx 3aBHCHMMOCTH BHCHUMOCTD
Eu, HB/VFG ty, mee Kop,xp, BF
KPIHODEKS 4 100
» ) KPI1ODCKS Q& KPITOOCKS ggg&
N 60 >
) 35
wl— L
. i
20 - P ; ?889'
10’ | | ‘ | 40
00 07 10Kkl 0 280 800 750 Lyp,n® w0t w7 10 Gy, n®

3aBHCHMOCTL  CHIEKTpAJIb-
HOH  TIOTHOCTH  myMa
mukpocxemsr  KP110CK3

OT 4acToThl. 3amiTpHxosa-
Ha obnacts pasbpoca 3Ha-
4eHMA  papaMerpa s
95% muxpocxem. Cnnom-

HOH nuuueil moxazawa TH- -

nosaa 3aBHCUMOCTH

3aBHCHMOCTb BPEMCHU Bbl-
GOpKH OT €MKOCTH KOH-
IeHcaTopa XpaHeHus. 3a-
WITpuXxoBaHa ob/IacTh pas-
6poca 3naucHHH mapaMer-
pa mis 95% MukpocxeM.
Cronommnoii HHMel mnoka-
3aHa THTIOBAaA 3aBHCHMOCTD

3aBHCHMOCTDL KO3bPUUIHCH-
T4 TPAMOTO HPOXOKACHHS
BXOJHOT'O CHTHAaJla B peXH-
Me «XPaHEHHE» OT eMKOCTH
KOHACHCATOpa  XpaHEHHs.
3amrpHxosana  o6nacTs
pa3bpoca 3HaueHHii napa-
merpa s 95% mmukpo-
cxeM. CHjoilHo# JHHHEH
NOKa3aHa THUIOBas 3aBUCH-
MOCTB
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3aBUCHMOCTH KO3 UUHEHTa YCHICHUS -

papadazsoro OY or Temneparypsl
okpyxatonieil cpeabt. 3amTpuxoBasa 06-
aacTh pasdpoca 3HaueHWH mapaMetpa
i 95% MukpocxeM. CnioliHOR JTHHH-
el nokasaHa THIOBAA 3aBHCHMOCTH
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3aBHCHMOCTL BENMHYHHBLL NEpEeHOca 3aps-
& OT eMKOCTH KOHACHCATOpPa XPaHCHHS.
3amTpuxosana obnacTs pasbpoca 3Haue-
HUA napaMerpa Ansa 95% MHKpocxeMm.
CnslollHON NHHHER ToXa3aHa THNOBast

CxeMb BKRIOYCHNS

Muxpocxema KP1100CK3 npu-
MEHSeTCA B OCHOBHOM B KayeCTBe
VBX, rae ucnosib3yerca MOJIHBIA Ha-
6op (YHKUMOBAJLHBIX 3JICMEHTOB.
B oroli Muxpocxeme mnapadazubiit
ONEPAlMOHHbIA YCHJIMTENL H KOM-
MyTaTop BKIIOYEHBI C CHMMETpPHY-
HbIM BXOAOM M CHMMETPHYHLIM Bbi-
jxomoM. Pexumy «Bbifopka» cooT-
ercrByeT TTJI-ypoBenb jormueckoi
{1 Ha BTOpPOM ympaBiSIOMEM BXOAS
BeIBOA 2) M YPOBEHb JIOTHYECKOIO
Ha NepBOM YMNpaBlAIOIIEM BXOAe
ommyTtaTopa (BbiBog [4). Koad-
fbuiient mepenaun YBX onpenens-
ETC  OTHOMICHHEM  COTIPOTHMBJICHHH
e3ucTopoB RI/R2, a mnocToAHHas
pEMEHH B peXHMe BBIOOpKHM paBHa
1C2. Pa3zbpoc compoTHBieHHH pe-
I8dctopos R] u R2 He QOMXeH
impessmath 0,5%. B kawectse CJ

C’] pekoMeHayeTcA NpHMEHATH
onnencatopel THna ®T-1 ¢ pas-

0coM eMKocTel He Gonee 5%.
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Tunosas cxema BKJIIOYEHHA MMKPOCXe-
mb1 KP1100CK3 ¢ cuMMETpHIHBIME BXO-
JIOM M BBIXOAOM

IIpu Heo6XOAMMOCTH YMEHBIUHTL Bpems BLIOOpKH TNapajuieiipHO pesmcropaM R2

R’2 MoryT OwiTe moakmoueHB! (hopcHpyromue KoHjencaTopsl C,,,. IlpenenbHoe
BICTposieficTBHe mocTuraeTca NpH Cy,,=CI/ H COOTBETCTBYET CKOPOCTH Hapacrauus
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BBIXOTHOTO HANpPSKCHHA CHIrHajia NapadasHOro ONEPAIMOHHOrO YCUIIMTESIA, KOTOpay
rapanTupyercs He MeHee 10 B/mxc.

IMonxmtoucHue BbIBoAa 8 k HYJCBOMY HAfpsKCHHUIO NPHU COBMECTHOM ACHCTBuy
BBYX Uenell oTpuuaTelbHol o6paTHOM ¢BA3M no BXojAaM Napadasnoro onepauuoHHoro
ycunutenss (BuiBoan! I/ W 5) NPUBOAUT K YCTAHOBJICHHIO HAa BnBomax 4, 3, 13 m ]2
HanmpsKeuusi, 61M3KOro Kk HyMO, a BCe KIIOYH KOMMYTaTtopa paboTaioT B pexume
NEpeKoyaTese ToKa.

Viupasisrolne BXxoab! (BeiBoabl 2 H /4) HEMOCPEACTBEHHO, 0e3 MOMOMHHTENbHbIX
COTJIaCYIOIIHX YCTPOMCTB, MOAK/IIOYAKOTCA K BBIXOAGM JICTHYECKHX YCTPOMCTB € Ypos-
HAMM YNPaBJSIOLIEIO HanpsokeHus, coorseTcTBytomumu TTJI. BoamoxHo Hemocpen-
cTBerHoe conpsbkenne 1 ¢ KMOII-3neMeHTamMu, eciv BEpXHMH YPOBCHb JIOTMMECKOro
CHTHalla YNpaBieHua He MeHec, ieM y TTJ1, a HuxHuil yposers — He Bonee, vem y TTJIL

Eciu YBX wucnone3yeicss ¢ pasMYHLIMH HCTOYHMKAMHM CHTHAala M HArpy3kKamu
(CHMMETPHYHBIMH H HECUMMETPHYHBIMH TO OTHOLICHHIO K HYJEBOMY IOTEHIHanNy),
TO BO3MOXHO HECKOJILKO BapHaHTOR BKJIOYeHHs DapadasHOro ONEepalMOHHOrO YCHIA-
Tena. TlepBble Tpu BapHaHTa, CXeMbl KOTOPBIX NpPHBEICHLI HUXKC, IKBHBAJICHTHBL
0OBIMHOMY OINEpamHOEHOMY YCHIMTC K, Hampumep tuma K140V 8.
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CxeMa BKITIOMEHHUS napa(bamoro onepa- Cxema BKJIIOYEHHA napad)a:moro onepa-

LHOHHOTO YCHJIMTEJIA C CHMMETPHYHBIM
BXOAOM M HECHMMETPHYHBIM BBIXOAOM

HHOHHOTO YCHJIMTEJIA C HECHMMETpHY-
HBIM BXOOOM H CHMMETPHYHLIM BBIXO-
I0M
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Crenyrolllnif BapUaHT TpeanolaraeT HalWide ABYX Heneld oTpunareanHolt o6-
aTHOH CBM3H ZI u Z2 10 WHBEPTHPYIOINEMY M HCUHBEPTHUPYIOIIEMY BXOIaMH
napaasHOTo OMNEpalMOHHOTO YCHIMTENS.
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CxeMa BKJTIOYEHMA napada3Horo onepa-
NHOHHOTO YCWIHTENS € CHMMETPHIHBIM
BXOAOM M CHMMETPHYHBIM BBIXOZOM

[Ipn napameTpuyeckof CHMMETPHH 3THX IeTeld peann3yloTCS CHMMETPUYHBIE
TPakThf aHAJIOTOBO# 06PabOTKH CHrHaNoOB, obnajaroiie MOBBIMIEHHOW NOMeXo3aily-
HIEHHOCTBIO OTHOCHTEIbHO CHH(A3HBIX TIOMEX M JIEKTPOMAarHUTHHIX HaBOAOK, MOBHILIEH-
HHM TIOfaBNEHHEM 1oMex obumero Buma. B xadectBe sfementoB ZI u Z2 uend
OTPHULATENbHONH 06paTHO# cBA3M, KaK M Ui o6biuHOro OV, MOryT GBITh HCTIONBL30BaHbI
napaJesibHo-rocieioBaTebHble  RC-nemnu.

Apyroii BapuaHT BKIIOYCHHS HpEACTABIsCT COGOW HHBEPTHPYIOIAH YCHIHTEND,
TAe riapa BbIBOAOB BXOA — BHIXOA (BbiBoAb /] u 9) ceobomHa, a 3agaHue KoddipuimeHTa
ycunienus, pasHoro 1+Z1/Z2, ocymiectBifieTcss MO . BTOpOH mape BXOJ— BBIXOH
(BuIBOABI 5 B 7).
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Cxema BimoveHus napadaztoro onepa- 52 K2
?{_l:nox-moro YCHNIMTENS B KAa4eCTBE HH- " X7
BEPTUDYIOLIETO YCHIUTENA TICPEMEHHOTO *Z" 4
“Un

TOKa € BBICOKOOMHBIM BXOAOM

Muxpocxema KP1100CK3 Moxer ObITh NpUMEHEHA HE TOJBLKO MIA 3arlOMHHAHHA
muﬁopox YPOBHEH aHAJIOTOBOrO CHTHaja, HO H JUI% 3anoMHHAaHHA COOCTBEHHOro
HATIDsKEHHs CMEILEHHUS HyJIEBOro ypoBHs. Ilpa 5ToM ofHy napy BIBOJIOB BXOI — BBIXOA
frapaia3HOro ONEPAMOHHOrO YCHIMTENS MOXHO HKCIONbL30BATL MNA YCHJCHUS TO-
MIE3HOTO CHMTHaNa, a BTOPYIO —yif 3alOMHHAHMA H [OCJIEAYIOUIEH KOMIEHCALHH
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coOCTBEHHOro Hampsxcuus cMewmenus. TaxuM oOpa3oMm, ycuieHue CHrHaja mo
MOCTOSHHOMY TOKY He ().(CT CONPOBOXIAThCS YCHIIEHUEM HAllpsSXEeHHUsi CMEICHUA HYyJIs,

B ycuimmTene (KoMmapaTope) HalpskeHMs, CXeMa KOTODOrO NPHBEACHA HIKe,
koahduLMenT yCANEHHs BXOAHOTO CATHaja Mo MoGOMy BhIXony paseH K| ;, a Bpems
BbICOpKH HanpsxeHHs cMemlendss Hyns npd C3=C4=33mMk® u RI=1%xOM ne
npesbiIaeT 50 Mkc.

/(50’5/’;.,7 42
|~ | D oo Uy A
_5 + = /.
g U
Upy Fizl L, pe
Uynp 2 1 x (K I
Uynp : 21 R Palig CxeMa BKIIIO9CHAS MHKDQ-
o IS e cxempr KP1100CK3 8 pe-
+158 25,1 S o #5050 KUMe YCHIHTeNs (koMna-
~158 T £ -Uy K HI:L paTtopa) ¢ TNEpHOAUYECKOH
Z; % ji Same 33mk aBTOKOppEKUMEH Hampsxe-
’ ’ | HHUA CMEHICHHA

B npensapuTeibHOM YCHIIMTENE, HOCTPOEHHOM IO CXEME aHAJIOTOBOTO MHBEPTOPA
€ MepHOAUYECKOH KOPpEKUHER HYNEBOTO YPOBHS, KO3(DHULUHEHT YCHIECHHs ONpeAcnseTrcs
OTHOLUECHHEM COTIDOTHBAEHMH pe3UCTOpoB RI/R3, a BpemMa BLIGODKH HampshkeHHS
cMeiieHns Hyasl npd C3=C4=33Mx® # R2=1 xOM He npesbnuaer 50 Mkc.
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CxeMa BKjitoYeHHS MHKpO- Uyny |L Usn E K2 P
cxemer KP1100CK3 B pe- +65— o X | K T'
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Miukpocxema KP1100CK3 ncrosnis3yeTcsi B pasiMuHEIX CHCTEMAX COOpa H PACIIpeaesnieHus
A2HHBIX. Huxe npuBenena CTpYKTypHas CXeMa CHCTeMBI NOCAEIOBATEIbHOTO cGopa’
JNaHHKX OT HECKOIbLKHX ATYMKOB.
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MEHEHHEM MHKDOCXEMBI Komawda . Kowey
KP1100CK3 npeodpasobanun”

Mo cdrmanaM CHCTeMBI ynpasjie€HHS MYJIBTHILIEKCOD IIOOYEPEAHO MOTKIOYaET
BbIOpaHHbIfl kaHas ko Bxoay VYBX, a ycrpo#icTBo BHIGOpKM-XpaHEHHA 3arOMMHAET
MIHOBEHHOE 3HAa4YCHHE aHAJIOTOBOTO CHTHAja M XPaHUT €ro B TEYCHHE BPEMEHH
npeobpasoBanus ALTIL.

Ecmn Heo6X0aMMO HPOM3BECTH OJHOBPEMEHHHIN ONPOC HECKOJIBKMX NAaTYUKOB, TO
cUCTEMY C6opa JaHHBIX BBHIMOJHSAIOT 10 CTPYKTYpHOH CX€Me, NPHUBEICHHOH HHXE,

3
S = YBX1
N
[
§ Anamozo- | | peilapu- — -
- l buiii mens il __l —| ¥
P § YEx2 H nynsmu- | |yewnemens | . N
' S I naexeop Aur S
i | S
PN .
3 1 I g
'R . Yempodemty e CTpyKkTypHas CXeMa CHCTe-
‘E SBXN ynpadresus Mbl c0Opa OaHHKIX C Of-
= HOBPCMEHHBIM ONpOCOM
! ! BCEX KaHAJOB

-

;B 3Tolf cxeMe BO BceX KaHAMaX TNeped AHANOrOBHIM MYJNBTHILIEKCOPOM BKIIOYEHEI
{YBX, koTopble B OJMH ¥ TOT X€ MOMEHT BPEME¢HH NMPOU3BOAAT BHIGOPKY aHAIOroBOroO
ciruana. B nanbHefilieM MyNbTHIUIEKCOp HOOYEPEAHO MPOM3BONMT koMMyTamuio YBX
‘Ha AL, xoropnif mnpeobpasyer ux B mudposoit kox. OmHako Bce MoNyYeHHBIE
mdposeie nanHbie GyayT NPUBS3AHHBIME K €IMHOMY MOMEHTY BpPEMeHM, HECMOTPS
‘HA [JajbHellylo Mx 0o6paboTKy B pacnpe/c/ieHHOM peXHME.

’ B CTpykTypHOH cxeme CHCTEMBI pacnpedencHus AaHHbIX uudpoBas HHbopMALHS
MOCTYNaeT M XPAHWTCA B PEruCTpe, @ MO CHIHAJAM YNpaBJEHAS TOCTYNAaeT 4Yepe3
UAII B coorBeTcTByrommii kaHan, rae 3amoMHHaetcs YBX yxe B aHasorosoit
topme. CHHXpoHM3ALHIO pPabOTHI CHCTEMBI OGECIEYMBAET YCTPOHCTBO YNPAaBJIECHHS.



K110711B4 (A, B) — 164 —
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CTpykTypHasi cXeMa CHCTEMbl pacrpe-
NeJIeHAsi [aHAbiX ¢ HCTOMb30BaHHEM
VYBX na muxpocxeme KP1100CK3

Pezucmp

Brxober dawwsix

K1107NB4A, K1107NB4b

MuxpocxeMsr nipeacrasasior co6oif BUC 6picTposeiicTByOmMX BOCEMHPAa3PAIHbIX
AUN cuarsiBanus. IlpernasuaveHn: [Jis npeoGpa3oBaHHS BXOAHOTO HanpsOKEHUS
B muanas’oHe +2,5 B B mapajienbHblit aBoHuHBI mpsMoil kxon ¢ yposHamu ICJL
BeinonHensr no OumosApHO# miiaHapHO-3MHUTakcHanbHO# TexHonormd OCJT cTpykTyp
Ha n-p-n TPAH3ACTOpaxX ¢ H3onfAuMed 0GpaTHOCMENIEHHBIMH p-n NMEPEXOfNaMH H HBYX-
YPOBHeBOH MeTajimu3anmeif. Pe3dcTophl AeNmuTeNst BHIMOJAHEHBI B Cloe Taybokoro
kossiektopa. Comepxar oxono 6000 wuHTerpajabHbIX 3A€MEHTOB. KOUCTPYKTHBHO
ohopMIIEHBI B METAJIOKePaMHYECKOM 64-BHIBOJHOM kopryce Tuna 2136.64-1.

Macca MukpocxeM He mpesbltaeT 22 T

Muxpocxemnt K1107ITB4A, K1107T1B4b ncnosns3yioTcs B 6bicTpoacHicTByIOWEH
annapatype uMppoBOTO TENCBHACHWS M CBS3H, TEIEMETPHYECKHX YCTPOHCTBaX, KOM-
MbIOTEPaX M JPYTHX BLIMHCIHTETLHEIX CPENCTBaX.
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PynxkunonanbHas snekTpudeckas cxema BUC AUIT cumtwisamus K110711B4 (A, B)
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K1107118% (4,5) ®@ynxyuonaavnbiii cocmas: 1—0610k cTpobupyembix
vl Tapm xommapaTtopoB Hanpsikenns (KH) c TPHFrepaMH-3ame-
0 e kamu; II—nmdpatop; III—BeixogHOH xackas.

= Vs Hasnauenue 6b180008; 1—3— ONIOPHOE HAIpPAXKEHUE
5_’_(/—'_— iz (U,y1); 4— obmmit BeBoa (undposass 3emiis); 10~ump:
A poBoil Beixox 9 (pa3psn mepemonHeHus); /2— undposoi
7] u i Beixon 1 (crapumit); /3 —uudiposoit BeIXOm 2; 15—
s 5 nugpopoil Bexoa 3; 16-—uudposoii Beixom 4; 18—
25— 7= mudposoit  Brixoa 5; 19— uudposoit Bhxox 6; 2/ —
g—j Uomy s 12 nudyposoit BbIxon 7; 22— 1mdpopoi BexoA 8 (Maaawuit);
oy . # 3] —BbIBOA KOPPEKTHpOBKM HenmHeiiHoct (0,75U.,,);
¥ 75 1= 32 HanpsxcHHMe WCTouHWKa nutanus (U,,); 34—Ha-
_p__z_uvn e NpAXCHHE HCTOYHMKA TMTAHMS (U,2); 37—seiBOg KOp-
Arm pekTHpoBkY HesmHueHHocTH (0,25U,); 47 —BX0Q Tak-
;U"‘ g7 l4 TOBOrO curHala; 52— 54 —onopHoe Hanpsxkenue (U,.,);
gy ald 60— aHaOrOBLI# BXOM; 6/-—BLIBOA HANPSKEHUA KOHT-
5|0V 8 & pong tucrepesdca (U.); 62-—BpIBOA KOPPEKTHPOBKY
T nesmneitdoctu (0,5U,,); 64 —o6uuit BbIBOA (aHajloroBas

semns);, 5—9, 11, 14, 17, 20, 23—30, 33, 35, 36,
VenoBuoe  rpauueckoe 38 —46, 48— 51, 55—59, 63— He3aaelCTBOBAHHLIE BbI-
obosnasenne  KI11071IB4 o

(A, B) Upy //“
|
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ALTI cuauteBanus K110711B4 (A, B) Lt—q e Ly z

Ocobennocmu pabombr mukpocxem. MuKpocxeMsl oTHocATcs k ALITT, ynpapiseMeM
TAaKTOBLIMU UMIyJbcaMu. PHKcallus MrHOBEHHBIX 3HAaYeHUH BXOJHOro aHallOroBOIo
cMrHanma u ero mnpeobpazoBanue B LudPOBOX KOA OCYWIECTBIAIOTCA C IOMOIIBIO
256 KH. TIpu Hu3koM yposHe TakToBbIx HmMmnynscoB KH pabGoraror B pexume
cpaBHeHUs. BxonHoM aHaiOroBBI CHrHAJ TIOCTYNAET OJHOBPEMEHHO Ha BXOIBI BCEX
KH u cpaBHMBaeTcf €O 3HAa9eHWAMM OTAJOHHLIX HANpPSKEHHH, (POPMUPYEMBIX C TMO-
MOHIBIO PE3UCTOPOB ACIHTENA onoproro HampsikeHus. CpabatsiBaror Te KH (T. €.
HU3MEHAIOT JIOFUYECKOoe cocTosude Ha Bbixofe u3 0 B 1), y xoTopelx Ha BXOJE
3HAYCHHSA AHAJIOTOBBIX CMIHAJIOB MNPEBLINIAIOT 3TAJIOHHHIE (MOPOrOBBIC) HATIPSKCHUA.
Ocranbupie KH He U3MEHSAIOT JIOFMYECKME COCTOSHHS HA BBHIXOJAX.

Tlpu NoAOXUTENLHOM Tepenaje TAKTOBBIX HMIYJIBCOB Ha CTPOOMpYOmMX BXOJaX
KH cpabaThiBatloT BCTDOEHHBIE TPHITEPLI-3AIIENKH, 4YTO MO3BOJAET (UKCUPOBATH
COCTOSIHME MX JIOFMYECKMX BouixogoB. Uucno mnepekmoumpmimxcs KH 3aBucutr oT
aMILTMTYAbl BXOJHOro aHAJOrOBOrO CHFHAJA, HHbOpManus O KOTopoi#l B LuppoBOM
BUJIE COAEPKMTCA Ha BhIxomax Bcex 256 KH. Dta mHbopmauns nocrymaer masee Ha
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gxofbl IM{paTopa, NOCTPOCHHOro Ha OCHOBe Jormueckux cxeM M ¥ Mgy,
I,peo6pa3ye‘rcsl B HEM B BOCBMHDPa3pAAHBI JBOHYHBIK KO, KOTODbIH CHHMaercy
¢ shixomHoro kackaza ALITL. IMockonbky ALII He cogepxuT BoIXoMHOH GydepHmiii
PErHCTP C TPEMs JIOrHYECKHMH COCTOSHHSMH, TO HacTh MEPHOAR TaKTHPOBAHUs
NpOXOJMT TpH HeoNpeAeneHHON UupoBOH MHpOpMalli Ha BbIXOME. JnatennHocTs
HeoTpeieNieHHoro coctostHus dpoBkix Beixogos ALITI passa MIMTENbHOCTH pexuMa
ppibopkd ¥ casuHyTa Ha 12...17 HC OTHOCHTEILHO TIOCHEAHETO TOJNOKUTEIBLHOTO
(pOHTE TAKTOBBIX UMILYJIbCOB.

IIpu odYepeqHOM MOCTYIVIEHHH TAKTOBLIX WMITYJIbCOB HH3KOro yposHa KH BroBb
UepCBOATCA B PEXHM CpaBHEHHMS, a MpexHAs HHGOpDMAauMd Ha WX BHIXOJAX uHe
coxpaisiercsd. [loreps uudpoBoil undopmamun na Beixone KH B pesyasrtate c6os
NpHBOAMT K TMpPOMYcKy Koga Ha Beixode ALIL

JlendTeNlb OHOPHOTO HANDSKEHHS COCTOUT U3 256 HH3KOOMHBIX PE3HCTOPOB, obiee
CONMPOTHBJIEHHE KOTOPHIX He NpeBbimacT 600 OM. Bxoambie Tokn KH, mpotekas uepes
PE3UCTOPBI ACATENS, BLI3HIBAIOT CYLIECTBEHHBIC HCKAXEHHAS STAJOHHbIX HANPMKEHHH, 4TO
NPUBOMMT K CNyYaAHBIM M3MEHCHHAM 3HAYeHUH MOPOTOBBIX HANpsSXKeHHH cpabaThiBaHUS
KH ¥ nossjieHno AOTOMHATENbHOH NOrpelHocTY npeobpa3oBanus. KoMnaeHcanns 31o#
{IOTPEIUHOCTH, KoTOpas Moxer gocrturatk 0,2 MP, m BOCCTaHOBicHHE HENTMHENHOCTH
B OpelciaXx HOPMbI ZOCTUIAIOTCS KOPPEKTHPOBKOM CONPOTHBIIECHHHE PE3UCTOPOB NETHTENS
m3Bae. KpoMe Toro, pe3dCTODHBIA AEJIMTENb HMEET CHENHanbHbIE BLIBOABI OT KaxACH
4eTBEPTOM YaCTH AJ1A MOAKIIOYEHAS BHEIIHAX KOPPEKTHPYIOLINX HANPSOHKEHAH B KoNosnu-
TEeNLHOIO BO3EHCTBHA Ha HEAMHENHOCTL XapakTepucTHkd mnpeobpazosanus AL

Mukpocxemn: K110711B4A, K1107I1B4B conepxaT paspsfa mepenoyiHeHus, ¢ mno-

OLILIO KOTOPOTO (HKCHPYeTCs NPEBHILICHAE aHAJOTOBBIM CHIHAJIOM BEPXHEro 3Hadue-
1 AuanasoHa npeoOpa3yemblx Hanpsxeuuit AIITI, onpenenseMoro onmopHeIM Harnpsxe-
eM. B 3ToM ciyvae Ha UHMQPOBOM BBIXOAE TMEPENOJHEHUS MOABHTCA HAMpKeHHe
BLICOKOTO YPOBHA, a Ha OCTaJibHbIX HH(POBLIX BHIXOAAX — HANPAK MU HA3KOTO yPOBHSA.

Buixoq mnepenofHeHHs MOXeT OBITh TAKXKE HCIONL30BaH Ui  TNapaliiesibHOro

BKjroaeHAs Heckosmbkux ALIT ¢ nemsio momyuenus OGonblueil pa3psIHOCTH.

OcHoBHBIE napaMeTPhl

HomunanbHoe HanpsAxeHue TMNATAHUA

U,y (BBIBOA 32) vt wrevsireniisin O B

U, (BBOR 34) .o, vevrereenines R veereeorersasnanas —-52B
OnopHoe HanpaKeHHE:

Uyp BBIBOABI 1 —3) e 2,5 B

U,pz (BBIBOOBL 52-—54) ... e rrrartaeans e —=2,5 B

Tox norpebinenus mnpu U, =525B, U,=~546B8,
Uni=25B, U,,=-25B, U,=255B, f,=05MIuy,
T=-10..+70° C, ne 6onee:

Igri (O BBIBOMY 32) ceevoeriiiieiininieemieteiene e seanneses 300 MA

T2 (MO BHBOAY 34) vt .. 350 MA
Tok mnoTpeGieHuss OT HMCTOYHHMKOB OMNOPHOTO HaNpshKEHUS
npy Uy =525B, U,=—-546B, Unm=2,5B,
Upe=—-2,5B, U,=255B, f,=0,5MI'y, T=—10...+70° C,
He GoJiee:

Lor1.omy (O BbIBOmAM [—3) ...

I or2.on2 (10 BBIBOAAM 52— 54)
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Juanazon  BxoaHoro HampsikeHuss npd U, =525 B,
U,=-5468, U,,=25B, U,,=-25B, U,=255B,
So=05MI, T=—10..470°C .o -25.4+258B
BoixonHoe Hanpskende HU3koro yposus npu Uy, =4,75 B,
U,=-5468B, U, ,=258B, U,,=—-258, U,=-2,55B,

f,=05MI', T=—10...4+70°C i —2..+21,5B
BrixoaHoe HanpshxkeHwe Bhicokoro yposHs mpu Uy, =4,75 B,
U,,=—-494B, Uys1=25 B, Uyo=—25B, U,=

=—2,6..+2,6 B, f,=0,5MI, T=—10...+70° C ............. —-1,1..—0,7 B
Bxoguoit Tok (mo semoay 60) npa U, =52B,
Up,=-546B, U,,=25B, U,,=-258B, U,=255B,
fu=05MI'y, T=-—10...470° C, HE GOJEE ..ccvrvrrrrrrenierranne 5 MA
BxogHo#l TOK HH3kOro (BBICOKOFO) YpPOBHe#i mo Bxomy
TAKTOBLIX curHajioB (BbiBog 47) mnpu U, =525B,

U,=-548, U, =258, U,,=-25B, U,=255B8,

n onl
fu=0S5MI'y, T=—10...4-70° C, HE BOJIEE ....coorerrrrrrrriirine 400 MxA
Hemmueiinocts npu U, =458, U,=~494B,
U,1=258, Uppo=—23B, Uy,=—-26..+2,6 B,
Li=0SMI, T==10...470° C oottt —1..+1 MP
Huddepenimanbiag  HeiuHeiiHocTs 1npn Uy, =475 B,
U,=—494 B, Ugn1 =25 B, Uppa=-2,5B, U,=
=-26..26B, f,=05MIy, T=-10..4+70° C ............... —1L.+1MP
AOGconroTHaA MOTPEMIHOCTh NpeoOpa3oBaHUs B KOHEYHOH
Touke Kanel mpH Uy, =475 B, U,,=—494 B, U, =2,5 B,
Uyp=—25B, U,=-26..426B, f,=05MIu, T=
= — 10,4 T70°% € i —50...4+50 MB
Bpemsi mpeoGpasoBanns npu U,;=4,75B, U,,=—4,94B,
U,.1=2,5B, U,.=—-25B, Uy,=—-26..+2,6B,
Jo=10 MI'y, T=—10...4+70° C, He GOMCE .......cc0rrrrrrerrrurnns 30 He
Uucno paspamoB npu U, =475B, U,,=-494B,
Upm=2,5B, Uyz=—25B, U,=-26..+2,6 B,
fu=05MI'y, T=—10...470° C, HE MEHEE ...cecerovrrreieruinrunens 8+1 pa3pan mepe-
. NOJHEHHS
IMpeneabhble 3KCIIyaTaUHOHHbIE [IaHHbie
Hanpsxenne nutanns: .
Uyy (BBIBOA 32) coivviiiiiiicciii i 4,75..525 B
Uyz (BBIBORM 34) ot —5,46...—494 B
OnopHoe HanpfAXeHHe:
Ugny (BBIBOABL 1 —3) it 24..26 B
Uguz (BBIBOABI 52— 54) it —26..—24B
BXOMHOE HAMPAKEHHE ...eovereeriirirmrnerinscnssisssenneteasonessenens —2,6..+2,6 B
Hanpsikenne KOHTPONSA THCTEPE3HCA .....oocerveererersercasermeacas 0.2B
MaxcuManbHas vacToTa NpeoGpa3’oBaHMs:
KTI0TTIBAA ...t st e 100 MI'n
KHO0TIIB4B .....ocvviieerce e 60 MI'm
Temnepartypa okpyxatomei cpeabl —10...+70° C
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IIpeneanhnie 3AeKTPHUECKHe pexkuMbl (BblAepkka He Oojee
11 3a Becb mepHO DJKCIIyaTaUHU)

HanpsokeHde nuTaHus:

Uyl ceoreemeietee sttt e e et s <6 B
Uz ottt et e <£-6B
Onopdoe HanpPHKEHHE:
Ugpp coeeeemremerinineiie ettt e st n e st <3B
Ugnz o s s <-3B
BxoaHoe HaInpsbkeHHe -3B<U,<3B
HarnpsixeHAe KOHTPONS I'HCTEPEIHUCA ....oooruecvireeaaraamvsene 0B<U,<3B
Lo, , 1A |6a, bnal , #P
800 P -
— e K1107018% (A, F)
&00 / v 20
400 1
] 10 Ons
e L g yAS ===

p K1107718% (4, 5) AR —

F -2 -1 ¢ 1 Uy,B -0 0 20 WwrTC
THnoBas 3aBUCHMOCTb BXOAHOTO THMOBbIC 3aBUCHMOCTH He-
TOKa OT BXOQHOFO HAarpsKCHAS nmunedinocT 8, n mude-

AULIT K1107I1B4 (A, b) penugansHoil  HenMHEHHO-

CTH §,, OT TeMIepaTyph
okpyxatomei cpeget AL
KI1107T1B4 (A, B)



K110711B4 (A, B) —170 —

PexoMeHZANEH 10 NPHMEHCHMO

1. Bxoanoe conpotueienue ALl onpeaensieTcs oOMMM CONPOTUBACHAEM AEIIMTEs
OMOpHOro Hampsikenusi @ cocrabiusgeT 400...600 OM. BxoaHas €MKOCTh aHAJNOTOBOro
pxoga AL wue npessmuaer 120 nd.

2. Ona ynpaenenusa rucrepesnca KH s ALl npenycMorper BrIBox 61, Ha
KOTOpBbI JomyckaeTcd nogaya Hanpskends 0 B<U,<2 B, 4ro pekoMeHayeTcs aia
nosbinenns crabunsnoctd paGotei BUC ALIIl mHa wactotax nmpeobpa3oBaHHs CBBIlle
20 MI'u. Ecnmd B 3TOM Heo6XOJHMOCTL He BO3HHKAaeT, TO BbIBOA 6/ ocTaercs
He3a1eHCTBOBAHABIM.

3. Ludposuie sexoam padpsinos BUC ALIT pexkoMeHAyeTCs TOAKIIOYATH K BHe-
IUHEMY HMCTOYHWKY Hanpsxehus —2 B vepes pesucropn! compoTusacHueM 100 Om.

4. Komnencalius abcosoiHod morpemiHoCTH Npeobpa3oBaHMs B KOHEYHOH TO4Ke
MIKanbl OCYIIECTBAACTCA peryadpoBKOH U,y H Uspy Ha BhiBomax I—3 u 52—354
cooTBeTCTBeHHO.  KOppekudss  HeMWHEHHOCTM  XapakTepUCTHKH  mnpeobpa3zoBaHus
BUC AU ocyuecTBisieTc PperyIMpOBKON NPOMEKYTOUHHX ONOPHBIX HAlpSKEHHH
Ha BeIBOgax 3/, 37, 62. .

5. Maxcumanbhoe OwicTpoaciicisue BUC AU K1107T1B4 MOXHO AOCTHIHYTH,
BBINIOJIHUB COTTACOBAHHE BBHIBOJAOB C JMHEHHBIM TpakKTOM C INOMOIIBIO TOKOBEAYHIUX
JOPOXEK HAa MEYaTHOM IiaTe B BHAC MHKPOINOJOCKOBBIX JHHHH. :

6. Ilpn vcranoske RUC AUIl ua ncuaTHyio Muaty PEKOMEHAYETCH DasAeNATh
AHANOrOBYIO W IMOPOBYIO 3¢MJIH, OOBEAWHAS HX JHbL B OAHOK Tovke-—Ha
COOTBETCTBYIOINEM 3aKHMe HCTOYHHKA THTAIOLIETO HANDSKEHHS (KOHTAKTe COeTUHHTENS
Ne4aTHOH TMIATLI). N

7. Mexay seisogamMu BUC AILIl 13, 32, 52-—54 n 64 (ananorosas 3eMif),
a takxe 34, 61 u 4 (undposas 3eMisl) PEKOMEHIYETCS NOMKTIOMATH KOHICHCATOPHI
eMkocTero 0,1 Mx®.

8. PexoMeHayeMble mnapameTphl TAKTOBBIX HMITYJIbCOB. 4HacTOTd MOBTOPEHHS
0,1...1 MI'u, anaTensHOCTh, OfmHHOYHOTO MMOynbea 5 HC (ana BUC Ki107T1B4) u 10 ue
(s BUC K110711B4), namrenbHocTh dipoHTA Hapacrtawds ¥ crnaga He Gonee 2 Hc,
Ul=-08..~1,1B, UL=-15..2B.

9. Mpu nonave Ha BXx0omel BUC ALIl aNexTpHuecKuX DeXHMOB HCTOYHHK
OTOPHOTo HanpsxkcHus Uy, NDOJDKeH TOAKITIOYATHCA TOCHEJHHM, a OTKIOoYaThed
MEPBLIM.

10. TMopaya >neKTPUYECKHX CHIWAJIOB Ha He3azelficTBOBAHHLIE BBIBOIABI U TOBEp-
xHOCThb kpwimkn koprnyca BUC ALl He pekomeHnayercs.
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CxeMa TOAKTIOUCHHS BXO-
noB # Beixonos aByx BUC
K1107I1B4 (A, b) npu yBe-
JIMYEHUHW YWCAA Pa3psioB
ALYl pgo gesatu. Touku.
noaxmoueHns 4, B, C yka-
33HBl HAa THIOBOH CXeme
BKJIIOYEHUS

Cxema HO3BONNET YBENWYMTh UHCIO pa3psnoB Gioka AIIMT mo gecstu. Coort-
BETCTBYroIOMe JpYyr mpyry mmbpossie Beixogsl BUC AUIl (seBomwml 12, 13, 15, 16,
18, 19, 21, 22) coeAMHMOTCS NONAPHO M HArPYXKaIOTCS OOLIMME pEe3UCTOPaMH, Ha
KoTopbix (akTuueckn Bhmonuserca byuknus WM. B nuanasoHe BXOAHOTO CHruajna
—2,5..0 B paboraer BUC DI, a B amanasome 0..2,5 B—BHUC D2. Tounocrsbie
xapakrepuctiku 6noka u3 masyx BHC ALIT oGecneunpaioTcs HeoGXOAMMBIME pery-
JIKPOBKaMH, CHpaBedMBHIMM s BkoucHus ogHod BUC ALIl. Ous ymeunbiueHus
munamuueckoil cocrapiastouieii norpemHocts BUC AUIT Tokoxecymime ROpOXKM K Helt
peKOMeHIyeTc TIPOBOJNTL ORWHAKOBOH JIHHBL, npuYeM uMdpOBbIE BBIXOOBL HeoO-
XOMUMO COECRHHATh JAOPOXKAMH, BbUIOJHEHHBIMH B BHIE COIJaCOBAHHBIX MHKpONO-

JOCKOBBIX JIBHHH.
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Cxema BKIIOYEHHST BXOAOB H Bbixonos ueThipex BUC KI1107TIB4 (A, B) mupu
yBemueHnH uncia padpanos AL no mecaru. Touku nopxirodenms A, B, C yka3aHbl
HA THIOBOH CXeMe BKIIOYEHHS

JlasHas cxema BK/IIOWCHUS NO3BONACT YBEIMYMTL WHCIO pa3psaoB Giuoka ALIL
no 10. Cootsercrytoume apyr mpyry nudpossie sbixogsi BUC AL no aHa;nordu
C TipemplAyLIEH CXEMOH BKIIOYCHHs COCAMHSIOTCH MEXTy coboi. Jlanma3oH ONOPHBIX
HANPSDKCHHR JOTDKCH OBITH TOJIENieH TIOPOBHY MEX]y COOTBETCTBYIOIUMMHK BXON3MH
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kaxnoid w3 BUC ALl [lpy sToM ciieAyeT MCXOAMTH U3 TOrO, 4YTO ONOPHBIC
HATIpSDKEHMsI He JIOJDKHBL NPEBBHIIATHL YCTAHOBJIEHHBIE NpeRelibHble 3Hauenusi. Kaxpas
MBKpocxema pabotaet B ananasose (U,g — Uqyqz)/4=1,25 B, B koTOpOoM obecnieunBacTcn
HenuHelHocTr +0,5 MP. [Ins mnonydeHus DSKBHBAJIEHTHOIO [JIECATHPa3psSigHOro Kodd
npuMeHsoTes Tpu uudpossle cxemn Hckioyatomee MJIM (manpumep, cepuun KC500).

3necy neobxoaumo obecneunTs OOHOBPEMEHHOE NMOCTYIUIEHUE BXOJHBIX B TAKTOBBIX
curnanos Ha kaxayro BUC AIIIl, cornacoBaTh Hu(ppoBHIE BBIXOABI C HArpy3Koi
C NOMOLIbIO MHKDOIMOJIOCKOBBIX JiMHMA. Bxomnas €MKOCTh 4YeThIpeX MNapalejbHO
BKtoueHHBIX BUC no amandroBoMy BXOjly YBEJNHYMBAETCH B 4 pa3a (0 CpPaBHEHHIO
C OmHOIA).

JonoannTte/bhas JIHTEpaTypa

BuicTponeiicTsyiomme uHrerpanpibie MukpocxemMbl HATT u ALII w u3mepenwe ux
napamertpos// A.-i. K. Mapuntkssuyioc, 9.-A. K. Barnauckuc, P. J1. Ilomnonac
u gp./Hon obm. pea. A.-M. K. Mapuuuksasnutoca u D.-A. K Baruancxuca/M
Panuo u cessp, 1988.-—C. 80--100.

KP1107NB5A, KP1107MNB5b

Muxkpocxemnl mpeacTasnitoT coboit BUC OnicTpopelicTByIONMX WIECTHPA3PATHBIX
ALl cuuThiBaHKs ¢ HOPMHPOBAHHOM 1OJOCOH 4YacTOT BXofgHoro curHama. Ilpemmas-
HAYeHbl A NpeoOpa3oBaHWs €ro aMOIHTYAB! B nuana3oHe +2 B B mapannenbubiii
nBouyHslii mudposoit xon. Conpsrarores No BbIxoay ¢ mdbposbivi ICJII-MHKpocxe-
MaMH. BbinonHeHs! 1O OUITONAPHONH INAHAPHO-INMTAKCHAIILHOM TEXHONOTHU n-p-n
TPAH3HCTOPOB C U3OJNALHEH OGPATHOCMELICHHBIME p-n NEPEXONAMM H JIBYXYDOBHEBOMH
Meran3anueil. Pe3sucTOpHBIN JenuTeNb ONOPHOIO HANPSKEHMS BBHINOJIHEH B IH(-
dy3noHHOM ciioe raybokoro komnekropa. Conaepxkar okono 1500 umTerpaibHbiX
neMeHTOB. KoHcTpykTHBHO oO(hOpMICHH B IJAaCTMAacCOBOM 24-BHIBOJHOM KOpIIyce
THna 239.24-2.

Macca mukpocxeM He mpeBbimaer 1,5r.

Muxpocxemsi KP1107IIBSA, KP1107TIBSB ncnosibaytorcsi B GBICTPOREHCTBYIOIINX
cucrteMax cbopa u o06paboTk uHpOpMapuu, BLIYMCAHTENBHOW M M3MepHTEILHON
anmapatype, yCcTpoWcTBax Tea€METpUH H uubpOBOro TEIECBHICHHS, JHArHOCTHYECKHX
H MEAMHHHCKMX npubopax, B YCTPOHCTBaX aBTOMATHKH H CBS3M.
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ALl cywrwniBamus KP110711BS

750 230 R 2SN B (A, B)

Hasnauenue evigodos: 1—obmMii  Bbisoa  (aHanorosas 3emis), 2 - -OHNOPHOE
nanpsxeHue (U,y,); 4-—aHamorossiit Bxol; S—omnopHoe HanpsxeHue (U,,z); 6 —
HanpsXeHWe KOHTpoJs ructepesuca (U.); 8—Bxom TaKTOBbIX HMIYabCOB; []—
HanpsxeHue Herounuka muraHua (Uy ), 12— HanpsoxeHue ucToynMka mutauus (Ug:);
13— udposoi erixon | (Mnagumit); /6 —nubposoit Beixon 2; 17—mudpoBoit BeIXOX
3; 18 -—uubposoit Beixon 4; ]9 —mudpoBoli Bbixom 5; 20-—mudpoBoi BBIXOA
6 (crapumii); 2] —undposoii Buixom 7 (paspsp NepenoyiHeHHs); 24 — obiuil BBIRO
(ubposas zemas);, 3, 7, 9, 10, 14, 15, 22, 23— He3aJclCTBOBAHHBIC BBHIBOJBI.

Ocobennocmu pabomvi muxpocxemol. Pabora BUAC
ALl ynpaBsnseTcs TaKTOBRIMH MMITyJibCaMK. I1peob-
KPIOTIBS (A, E) pasoBaTeiib NOCTPOEH NO THIIOBO CXeMe Napajuieinb-

27 HOrO aHajoro-nuppoBoro npeobpa3oBaHBA H COAEP-

L g | A0\ DOY = Nepenonnense yur B Gnoke 164 wuemTwumbix KH. DysruMR
2{ ] U6 @ (cp) . perictpa B BUC ALl BHINOSHSAIOT TPUITEPHI-331IEN-
51Uan ku, Bcrpoenntie 8 KH. [Ipu Hu3koM ypoBHE TakTOBBIX
] 518 nmnyibeor KH dysxknuonMpyioT B pexnme cpabBHe-
£ 7 B HEA. AHAJIOTOBBIH CHTHAajd (BXOZHOE HANPSIKCHHE)
s 18 nocTynaer opHospemMenHo Ha Bxombl Bcex KH m cpas-
- 7 1~ HHB3CTCS B HHX C [OPOTOBBIMH HANpPAXCHHAMM,
!LF , ob6pa3oBaHHBIMH B DPE3YAbTATe OCACHHS ONOPHOrO
12 " /74 LA HATIPSKEHUs B LETIOYKaX pe3ucropos. B 3aBucumoctu
74 _”2_2_ P OT aMIUTATYABI BXOAHOTO HANpSXeHWs cpabGaThiBaeT,
— 7z = T. €. H3MCHSET CBOE JIOTHYECKOE COCTOSHHE HA BBIXOZE,
2|0V 13 pa3nuudoe 4kcno KH, 4To m saBAsieTCS HCTOYHHUKOM
I1 = (nF) (GOpMHpPOBAHKHS MCXOMHOTO ENWHHYHOTO HJIH TEPMO-
MeTpHyeckoro mudposoro kojga. C HosBieHHEM TO-

Yciaosnoe rpaduueckoe JIOXHTEIBHOrO NEpenaja TaKTOBLIX HMIYJbCOB JIO-
obosnauenne KP1107IIBS rmieckue cocrosams BeixopoB KH duxcupyrores
(A, B) H NOCTYNaroT Ha ACHINPATOp, B KOTOPOM HCXOMHBIH

enMHHYHBIE G4-pa3psapHbliE KOR npeobpasyercs B Hie-
CTUpa3psAHblii NpsaMoOiH ABoWHYHBIH Koj. Takum obpasom, BpeMs mnpeoGpa3oBaHus
BUC AULII cocronT B ocHoBHOM u3 BpemeHr mnepexoma KH m3 pexuma cpaBHeHms
B PeXHM XpaHCHHs ¥ BpeMenu obGpaboTku undopmanuu B mmubpatope. Cpennee
Bpema npeobpasosauss BUC ALl cocrasnser 15 He.
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C NOCTYIUiHHEM OYEPE/IHOTO HU3KOTO YPOBHS TAaxTOBBIX MMIYAbcoB KH puopy,
[EPEBOJIATCS B pexuM cpasHeHds. TIpw 3Tom mnpeskuss mmbposas mabopmanus ua
px BbIXOMax He coxpaHsercs. ITockonpky B cxeme ALl OTCYTCTBYeT Buixonmoii
GydepHBIit PEruCTp, TO HEKOTOPOE BpEMS, DABHOE BPEMEHH WUKIA NpeobpasoBamug,
uApOBOH KON Ha BBHIXOABX OKOHEYHOTO Kackaja He onpcneineH. [TosToMy cuuThiBanpe
uapopMauny ¢ Bhixoga ALIl HeoOXOAMMO OCYILIECTBAATH C 3aAEPKKOH OTHOCHTENLHO
[OJIOXHTEILHOTO (PPOHTA TAKTOBOrO HMIYJbC3 H3 BpeMs UHMKAA npeobpasosanus,
Musumanbioe Bpemst Beibopkn  gas  BMC  KP1107I1BSA  cocrasnger 5 Hc,
KP1107TIB55 — 10 uc. AmnepTypHas HEONpEACHICHHOCTh OKojito 25 mc.

Pe3uCTOPHBIA [eINTEIb ONMOPHOI'O HANPSXKCHWS mnpeAcTaBiseT coboit nems wu3
64 HU3KOOMHBIX PE3UCTOpOB, 0bilee compoTusicHUe KoTopeix 100...200 OM. ConpoTus-
nennsl HeKOTOphIx pesuctopos acautens AL KP1107T1B5SA, KP1107{IB5B u3mMeHeHbs
Ha 10..20% pnns obecnedeHHS KOMIEHCALMHM JONOJHHUTEIbHON MOTPELIHOCTH Mpeob-
pa3OBAHHA, BO3HMKAIOILCH H3-33 MNPOTCKAHMS MO ICNAM JACIHTEIA BXOAHBIX TOKOB
KH. D10 saBnsercs upwuuroid Manol Heaumueimoctn BUC ALIT, wuamensiowesica
B mpenenax 10,25 MP.

Boixoaneie xackagnl BUC AL noctpoenst Ha Jormdecxux anemedTax DCJHI
H COACPKAT OKOIEYHBIE JIMMTTEPHbiC NOBTOPHTEIH.

Paspsan nepenosdenus (BwiBon 2/) ympasasercst 64-M KH nm coyxur ans
MHIMKAMH TIDEBBILICHHS AaHAJOTOBHIM CHrHATOM BEPXHEro 3HAa4YeHHs QRUAIN330HA
BXOJHOTO HANPSOKCHWS, 4 TAKXKE IS TapasUleNIbHOTO BKMIOYeHHS Heckoabkux BUC
AIIIl c uHenpto yBEJIMYCHHA HYHKCIA paspsaoB.

OcnoBHble HapameTpbl

HomunaneHoe HAnpsaXCcHUE NUTAHUA

Upp (BBIBOA 1) ot se e, SB

Unza (BBIBOK 12} oot —-528B
OnopHoe HanNpsKeHHC

Usni (BBIBOZL 2) oviiiiiiiriie i veren e 2B

Usnz (BBIBOIL 5) vt —-2B

Tox mnotpebiaenus unpu U,; =525 B,
Uy =2 B, Up2z=—2 B, Uis=2 B,
T=-10..+70°C, ue Gonee:
Loy (0 BBIBOAY 1)} ioirciviiiiiiiieiiieene e 90 MA
Ihorz (IO BBIBORY 12) ..o, 85 MA
; Tox motpebiicHus OT MCTOYHHKOB ONOPHOrO HATIPAKEHUS
a TpH U, =525 B, U= —5,46 B, Uy =2 B,
Up2=—2B, Uy=2B, f,=05MI'y, T=-10...+70°C,

He Oonee:
Lior.ont (1O BBIBOMY 2) ceceviiceirrenieniecseeeeseereveren s 60 MA
Tior.on2z (IO BBIBOLY 5) ioovviiveiiviriiiieciiies v cenieirieean 60 MA

Juanaszon sxopHoro HampsxkeHws npu U,; =525 B
! UnZ == 5346 B, Umu =2 B, Um|2 =~—2B, Unx=2 B,
? fi=0S MI, T=—10...470"C .oiiiriiivicrennir e —2..+2B
Boixoanoe HanpsXeHue HH3KOI'0 YpOBHS IIpH
Uy=475B, U,=-5468B, U, =28, U,;=-2B,
Uy=—28B, fu=05MI'y, T=-—10...4+70°C, ue Gonee —1,5B



KP1107NB5 (A, E) — 178 —

Buixonuoe — HanpskeHHe  BBICOKOTO  YPOBHSL  NPH
Uy=475B, Uy=—494B, U,y =2B, U,=-2B,
Uy=—2,1..+2,1B, f,=05MI'y, T=—-10...4+70°C, ne
MEHEE  oooiieriireiirieeaeiisrserteseerents e eteasesassseaesaessmsaesesmreaensennernas -1,1 B
Bxoproli TOK (no BeBony 3) mnpu U,;=525B,
Up=—546B, Uy, =2B, U,;=—28B, U,=2B,
f2=05MI'n, T=-10...+70°C, ne Oomee:
KPLHIOTTIBSA oot mreecr e neae i 0,5 MA
KP110711B5BE ... 0,8 MA
Bxomuoif TOK BBICOKOTO (HH3KOI‘O) yposm{ no BXOXY
TaKTOBBIX MMIIYJbCOB (10 BhiBoay 6) npu Uy, =525 B,
Up=-546B, U,;=2B, U,,=-2B, U,=2B8,
Ju=05MI'n, T=-10..4+70°C, ne 6oiice .....ccocvnnernnn 100 MKA
Hemuneitnocts npu Uy, =475 B, U,a=—494 B,
Ui =2B, Uyp2=-2B, U,=-2,1.21B, £,=0,5 MI'y,

T=—10.4T70°C e -0,25...40,25 MP
Huddeperunanbias mewmneiinocts' npu U, =475 B,

Uﬂ2 = _4594 B, Uonl =2 B, Uonl =-2 Ba
Up=-21.+2,1B8B, f,=05MIn, 7=-10..470°C ... —0,5...4-0,5 MP

AbBcoioTHas MOrpeHIHOCTh Npeodpa3oBaHKs B KOHEUHOH
Toyke mkansl mnpu U,y=475B, U,,=-494B8,

U, =2 B, Uyz=—2 B, Uy=—21..+2,1B,
fu=05MI'y, T==10...470°C . rcrrrrerremrecrrirrerennee —100...+ 100 mB
Bpems npeobpa3oBauns’ npu U, =475B,
Un2= —4,94 B, Uonl =2 B, Uon2= =2 B,
=-21.4+218B, f,=10MI'ny, T=-10...+70°C, He
BOMEE  eoieeeieiceceerctee et e e e et eea et e st sere e anenas 20 HC

MakcumanbHas  4acTOTa  BXOJHOTO  CHTHAia  UpPH
U,=4,75B, U,;,=-4948B, U,;=28B, U,;=—-28B,
Un=—-2,1..+2,1 B, f,=10 MI'u, T=—10...+70°C, ue
MEHEE  .oiivireriiiinieaaseereees soanneanasnnesessnsneeeessrnnsesssssnseanssssanes 25 MI'm

! 3uavenue wenmueAnocTH +0,25 MP coxpansercs npH yMeHbUIEHUH
ANAallal0Ha BXOJHOTO HANPsKeHHR 00 | Uy — Usgz | =1,5 B, HO npn painunue
B 0,6 B HenmHeitHocIb yBenmumpaercs a0 +0,5 MP.

2 MunnMainshoe BpeMs npeoGpasosanns BUC AL KP1107TIBSA,
KP1107T1BSE ne Goaee 8 mc.

TlpenebHbie KCNIyaTAlHONHbIE AHHBiE

HanpsixeHne nutanus
Upp (BBIBOR 1) oot e 4,75..525B
U,z (BoBOD [2) —5,46..—494 B
OmnopHoe HanpsxXeHHE
U, (BBEIBOA 2)
U,z (BBIBOR 5)
Bxopuoe Haupskeuue
HanpmKeHHE KOHTPONS THCTEPE3MCA ..ocvvrvevverrerercrerecenns ()...2 B
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MakcuMaiipHast yactora mnpeobpazoBaHns:
KP1107IIBSA
KP11071IBSB

TeMnepatypa OKpyxaromeH cpens

IpenenbBbie IEKTPHYECKHe pexkuMbl (Bhinepxka He Gonee 1 u
3a BeChb MNEPHO] IKCITYaTAIMH)

HanpskeHHe NHTaHHS:

Bxonnoe wnanpsokenue .
Hanpsxenue KOHTpONs THCTEpe3uca

<6B
=z—-68B

<3B

. >-3B

.. —3B<U,<+3B
0B<U,<+3B

v
Taort, HA Lygra , MA ”ﬂmp B
U keomssian)| KPH07185 (4,5 e :
, R s XULLLAS T—tgop KPHOTIE5(A,5)
) e 17 r
7=-10°C T=+25°¢C _Z_Ti"ﬁﬁ—
75 4 5 -18
- o T=+70°C -
7'=+Zf‘7€ 7=+70°C 7-=+70°[
30 35 -19L
475 50 Uy, 8 ~5,46 52 Uy, B -546 52 Uy, B

TunoBric 33BHCUMOCTH TO-
ka norpebnenus I, oOT
HanpsKeHus nuTtaHus U
NpH pa3ivuHbBIX TeMIEpa-

Tunosrie 3aBHCHMOCTH TO-
ka norpebuemms I, OT
HanpsokeHMs nuTauma U,
Tpd pA3JIHYHBIX TEMIEpPa-

TunoBble 3aBHCUMOCTH Bbl-
XOIHOTO HANPSKCHUS HH3-
KOTO YPOBHS OT HANpPSXKE-
HHs nuTanus U, npu pas-

Typax oKpyXarowmeh cpegbl  TYpax OKpYXKalolled Cpembi  JIMYHBIX TeMmepaTypax
uU,=-528B u U,=5B OKpYKaromen cpempl
u U,=5B
THOOBLIE 338BHCUMOCTH BbI- o, B
XOHOTO HAaNpSXCHHSA BbI- -048 T
COKOI'O YpOBHSl OT Hamps- i T =y
*eHus nutanus U, npu 09—
pa3iuYHbIX TEeMIEpaTypax T=+70%
OKpYXatoulei cpenmbl A KEHOTIES (A5, )
w U,=5B 546 52 Uy, B 4,9
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|8y, 6al, P |6l , 1P Toy, HKA
95 /(P//W//Biﬁ 2 RPIOTIBS(A,B)| 1000 KPIO7/185 (A, 5)
o4 1 a4l a0 —
7 600 v

43 7 i

LI -17 409
4z

6, J -20 - 200

-30 —

Tunosbic 33BUCHMOCTH He-
gnHeiiHocTH &, u nmudde-
PCHUHANLHON  HENUHHEHHO-
ctu 8,;, ALITIT KP1107BI1S
(A, B) or Temmeparyphl

a1
-10 g 10 20 30 40 50 607,°C

00 17 20 3 40 s0 69T°¢

Tunosble 3aBHCHMOCTH a6-
COJIIOTHON  MOTPEIIHOCTH
npeobpa3oBanus B KoHEY-
Ho# Ttouke wkame! AL
KP110711B5 (A, B) ot Te-

0 |
321 7 1 Uy B

Tunosas 33BHCHMOCTD

BXOJHOTO TOK2 OT BXOj-

Horo Hampsxeuus ALl
KP1107TIB5 (A, B)

OKpyxatomel cpensl MIEPaTypsl  OKpYXarouei

cpensl
PexoMengain 00 NPHMEHEHHIO

1. Buson 6 B BUC AIIl wucnonw3yercs ans ynpabiaeHms rucrepesucom KH
3a cYeT mnoayd ua Hero Hanpsxemus 0 B U, <2 B, uro wnaubonee addextuBHO
B obmactm uyactor mnpeobpasoBauks (csbie 25 MI'm). Ecim 3t1a onepamms He
TpebyeTes, To BBIBOX 6 OCTAaeTCs CBOGOMHBIM HJIM TOAKMIOYaeTCs Kk obuied 1umne
(BriBox ) uepe3s KoHAEHCATOp eMKocThio 0,1 Mk®.

2. Tlpn Bemonneunu ycnosus |U,.| > |U,,| #a BbIXODE 7 pa3psma mepenoIHEHHS
BUC AIIIl (sbiBom 2/) yCTAaHOBUTCS JIOTMYECKas [,-a Ha BCEX OCTaJIbHBIX HHUGPOBBIX
BBIXOJAaX — jorudecknit 0.

3. KomneHcanua abCONFOTHOH NOTpelIHOCTH Npeo0pa3oBaHus B KOHEYHBIX TOYKAX
LIKaJIBl XapaKTEePHCTHKH Ipeobpa3oBasins OCYLUECTBANETCA PETYTHPOBKOH 3HAYCHHMMH
Uy ¥ Uy (BriBOgH 2 B 5).

4. Tlpu Bkmoyennn BUC ALIIT pexoMennyeTca ee nubpoOBLIC BLIXOAB! NOAKIIOYATH
K BHEIIHEMY MCTOYHHKY HANPSKCHUS — 2 B 4epe3 pe3dcTopbl conpoTHBieHHeM 100 Om.

5. TIpu ycranoske BHAC AIIMl Ha neyaTHy:o IUIATY DPEKOMEHIYETCH DAa3nEsiATh
aQHAJNOTOBYI0O H UuppPOBYIO 3¢MiHM, OOBEAMHMB HX JMIIL B ONHOW TOYKE —HA
COOTBETCTBYIOLIEM 3aXUME HCTOYHMKA IHTAIOHIETO HAnPAXeHMS.

6. Mexny BmiBomamu BUC AIIM 2, 5, 11 u I (aHasoroBas 3emis), a TaKXe
6, 12 u 24 (undppoBas 3eMiIs) PEeKOMEHIOYETCE BKIIOYATH KOHACHCATOP EMKOCTBIO
0,1 Mx®D.

7. Ilps nogadye HA BXOHHI
ONOPHOTO HAanpsXeuus U,y
TIEPBIM.

8. Ilopaua 27eKTpHYECKUX CHTHAJIOB Ha HesajelicrpoBaHHbe BhiBogbl BUC ALITI
He peKOMeHJyeTcs.

9. BLIXOAHOE CONPOTHBIICHHE HCTOYHMKA aHAJIOrOBOro CHrHajia npu pabore ¢ BUC
AT KPI11O71IB5A, KP11Q7IIBSE me AomxHO mnpesbimats 25...50 Om.

10. Monyctumoe umcno mmukpocxem cepuii K500 n KC500, noakmoyaembix Ha
Kax/pti u3 mudposnix Beixomos BUMC ALITI, se Gomee 5.

BUC AL 37eKTpHYECKHX pEXHMOB MCTOUHUK
JOJKEH MNORKIIOYAThCA TOCHENHMM, 3 OTKAIOYATHCS
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CxeMbl BKIIOYEHHSA
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TunoBas cxemMa BKIIIOYEHHA ”"’ pe "
BUC ALIl KP1107IIBS " L (nF)
(A, B) 915 L

‘%‘
E CxeMa no3BONAET yCTPaHMTL HeXenaTelibHbie 3GhdeKTh HeoNpeAENeHHOCTH BBIXOA-
Horo kona M camMoBo36yxaeHus AL #3-32 BO3HHKHOBEHH MTAPAZMTHOM MMOITOKHTEb-
HOI O6paTHOIl CBA3H B UEMAX KOMMAPHPOBAHUA M acmiMpauny 3a CYET OJOKMPOBAHHS
pesysnbTaToB mpeobpaioBanus B pexHMe BbIGopku. CHMrian joruueckoit 1 ¢ BbIXOgOB
anemeutor MIJIM DDI! m DD2 3anMpaeT TpPau3HCTOpHBbIE NMOBTOPHTENH B BBIXOAHOM
kackane AL, Tem cambiM paspouiBas uenb oOpaTHO# cBsA3H. L{ndpoBble MHKpOCXeMbI
DD3, DD4 ucnionn3yioTcs s CTaGHIH3AUMH BBIXOZHOTO KOJA B MOMEHTHI NeperpyskH
ALIT no Bxomy, 4TO oCofeHHO BaXHO MpH BKIOYeHHH JByx H Gomee BUC.
Bosmoxuo sxmowerne BUC ALIIT KP11071IBSA, KP1107[1BSE ¢ ¢opmuposatenem
PErynHpyeMsbIXx OMNOPHBLIX HAmpsxeHHi (Touku mnoakmoueHus A4 u (), BXOIHBIM
6ybepubim  ycunuTesnieM (Touka mnoAKmoueHHst B), (GOpMHpOBaTeNeM HANpsOKeHHS
THCTepe3dca (Touka MOAKIIoYeHHs D). YCTaHOBKa OMOpHBIX HAMpskeHuid B AHANA30HE
+2 B npomssoautcs pesucropamu R24 u R27. Bo3MOXHO MpHMeHeHHe CTAaGWIMTpPOHA
VD8 tuma KC133A.
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Cxema BKJIIOYEHHS BXOZOB M BBIXOZOB
msyx BHAC KP1107IIBS (A, B) npu
yBEIHUCHHH 4HcIa paspagoB ALTl mo
cemH. Touxu noakmoueuns A, B, C yka-
3aHBl Ha THNOBOH CXeMe BKJIIOYEHHs

CxeMa BKJIIOMEHHS BXOJOB H BBIXOJOB

getbipex BUC KP1107TIB5 (A, B) npu

yBeJIYeHnH uucna paspagos ALIT po

BocbMH. ToukHm mnoakmouenus A, B,

C yKa3aHpl HA THNOBOM CXemMeé BKJIIOYE-
HHuA
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Cxema TO3BOJISIET YBEJHYHTL 4HCa0 paspanos Ginoxa AL go cemu. Coorsert-
crytote Jpyr Apyry uu¢possie Bhixogyt BUC AL (BbiBoawr 13,16, 17—20)
COEMUHSAIOTCS TONAPHO M HArpyXarwTcs OOMMMH pE3HCTOPAMH  CONMPOTHBIICHHEM
100 OM+5%. B muanasone —2...0 B pa6oraer BUC DI, a B nmanasoune 0..2 B—BHUC
D2. Tounoctusle xapaxTepucTnkH O6noxa u3 1syx BUC ALIl o6ecneunsarorcs
geoOXxoauMbIMH  peryaupoBkamMun Uy, W Uy, g ymeHblIeHHs JHHaMH4ecKoOU
cocTapisouleif NOrpeitHOCTH pekoMmeHayeTcss s kaxaod BHUC ALl nposectw
TOKOHECYILIHE [OPOXKH OAHHAKOBOH [uMHBL. I[HdpoBbie BbIXOABLI HCOGXOAMMO CO-
e[NHSTH [OPOXKAMH, BBINOJIHEHHBIMA B BHAE COMIACOBAHHBIX MHAKPOMOJIOCKOBBIX
JHHHIE.

Hannas cxemMa NO3BOJIAET YBENMYMTL 4HCo paspsgos Omoka ALl no Bochmm.
CoutBercTBYtOmHe Apyr Apyry uubpossie Boixoasl BUC AUIl coeaunsioTcs mexay
coboifi (mO aHAJOrMM C MPHBEJSHHONK BHILIE CXEeMOR BKJIIOYEHHS).

Juanazon ONOPLHBIX HATPSXKEHHH AEIHTCA TMOPOBHY MEXIAY COOTBETCTBYIOLIMMH
pxogamu BUC AIIIl. 3uadeHHss ONOPHBIX HANPSKEHH He AODKHBI MNpPH 3TOM
MpeBbIATE NiPe/iesibHO JomycTHmsie |2,5] B. Jina coxpaHeHHst BBICOKOH JHHEHHOCTH
npeo0Opa3oBaHUs KeNaTeNbHO, 4TOOH [HANA30H BXOAHBIX HAMPSKEHHH 18 KAk IOH
BUC AU yiosnetBopsan CooTHOWIEHRIO (Upny — Unnz)/4=125 B. [Inst nomyyenns
BOCBMHPA3PAZHOIO MPpOBOro Koga Ha Bbixomax Onoka ALl ucrmoab3ayioTcs cxeMbl
Hcxsmovaromee MM (cepun K500, KC500).

3pecs Heo6XoAuMO o6eceynTh OJHOBPEMEHHOE MOCTYIJIEHHE BXOJHBIX CHIHAJIOB
u TaxkToBbiXx MMIyiascoB Ha BMC ALIL. Ona obecneyenusi HaubGosibuiero GbICTPO-
neiicTBHA NpeobOpa3oBaHHA pekxoMeHayeTcs cornacosaHue BhixofoB BUC AL ¢ Harpys-
KO € TOMOMIbIO MHKDONOJNIOCKOBLIX NHHMHA. 3a cueT yBenMueHHMs BXOAHOH IKBHBAJICHT-
HOM EMKOCTH JAMana3oH YacTOT BXOAHOro curHajga Ginoka AILLIT Moxer cysuThes
HanojoBHry, T.e€. o 10...12 MIw.

JlonoAHHTeILHAN JINTEPATYpA

®enoproB B. I, Teaen B. A. Mukpocxemr HAIT u AIIL  ¢dyuxusonnposanne,
napaMeTpsl, npumeneHue.— M.: Dueproatomusaar, 1990.—C. 185—187.
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K1108MNB1A, K1108MNB1b6

MukpocxeMsl npenctasnsior co6oit  10-paspaaubiii  GeicTponekcTByromuit  dy-
HKUHOHAJIbHO 3akoH4eHHbin AILIIT nocnemoBaTenbubix npuGmxeHHid. TlpennazHadenni
ons npeoOpa3oBaHHA OJHONOJAPHONO AHAJOFOBOrO cinrHalda B aAuanasose 0.3 B
B [BOMYHBIN mnapa/ulenbHulii uudpoBoii xox M 00cCHEMHBAIOT BO3MOXHOCTB He-
MOCPENICTBEHHOr'0 CONpAXeHHA C MukKpomnpoieccopamMu (MIT). MoryT npuMeHATbCs
B M3MEDHTENbHOH M MEAMLUMHCKON anmapatype, yCTPOHCTBaX BBOJA — BHIBOJIA MHK-
po3BM wu np.

BrinosiHeHb! MO IJTAHAPHO-IHTAKCHAJILHON TEXHOJOTHH C n30jsuHel o6paTHOC-
MEIIEHHBIME  p-n TIepeXofaMK C IPHMEHEHHEM CBEDXBLICOKOYACTOTHBIX M-p-n TpaH-
3HCTOpPHBIX K AHOQHBIX CTPYKTYp, GOPMHpPOBAaHHEM ONOPHOFO 3JEMEHTA HA NPAMOC-
MEIIEHHBIX p-N NEPEXOAaX, NOACTPOHKOH pe3ucTopoB nasepHsiM JydoM. Comepxar
1130 MHTerpanbHbIX 3JIEMEHTOB.

KoHcTpykTHBHO 0GOpMIIEHB B METAJUIOKEPAMHZECKOM 24-BBIBOJHOM KOpnyce
Tuna 2106.24-1. Macca MukpocxeM He Sonee 5T,

2108 24-1
128

936

295 ”
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K1108MB1 (A, B)

OyHXIHOHANBbHAS JNIEKTPH-
geckaf cxemMa (QYHKIHOHA-
NnbHO 3akoH4ennoro AILTL,
MOCNENOBATENBHBIX  IpH-
OHXeHHi K1108I1B1
(A, B), COnpAraeMoro
C MHKpONpPOLECCOPAMH

Dynkyuonaavhblli cocmas: I—HUCTOYHMK OTIOPHOIO Ha-
npsoxkenust  (MOH); II—MHOroBXOnoBBIH KOMIApPATOp Ha-
npsikens (KH) ¢ BXoaHBIM pE3MCTOPHBIM BBIYHTAIOINHM
ycTpoiicteoM; [II— pelundpaTtop ypoBHe#W ToKa;, [V —pe-
THCTp moCNenoBaTeNbHbIX npunbavxennii (PTIT); V— Boixoa-
HOH PErHCTp C TpeMs JIOTHYECKHMH COCTOAHHAME; VI—

reHepaTop TakToBbix Hmnynbcos (I'TU);
paAHblE  uMdpo-aHANOroBbIH

npeo6pa3oBaTeb

VIII— cTabHNu3KpYIOLIMH  YCHIHTEND.
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Bpemennas mmarpamma pabortsi AT KI1108I1BI (A, B):

T--TiepHMOA CNEJOBAHMA TAKTOBBLIX MMOYdbcoB; °, t!3>25 HC— LMTENBHOCTH M-

MyNbCOB HHU3KOro M BBICOKOro YypoBHeH, f,,.>20 HC—BpeMsA 3aJEpXKKH TaKTOBOI'Q;
HMIOYJIbCA OTHOCHTENBHO MMMYIbca 3amycka npu Bueumem [TH; 19.,<40 HG;
u t1,.<80 Hc— BpemeHa 3ajepKKM HMMIyIbCa TOTOBHOCTH AaHHbIX IS TNeperajos|
HH3KOTO M BBICOKOIO YpOBHEH COOTBETCTBEHHO; t?pc, ,pc\SO HC— BpeMEHa 3aaepxex t
pa3pelLlieHns CYHTLIBAHMA AN NepenafoB HU3KOIO H BLICOKOFO YpOBHeH cooTBeTcrneuuo,,
<70 H—BpeMs 3aJEPXKH BLIXOAA JAHHBLIX

ool
Sannbix

:l)‘(
Hasnauernue 6viso0os: 1—umdpoBo#t Beixox 1 (ctapmmit paspam); 2— l.m(b-;
poso#t Bbxonx 2; 3—umdponoit Bhixom 3; 4—nmbposoii Beixox 4; 5— umbpposoi
‘Bhixox 5; 6—uudporoit BeiXon 6; 7—mupponoit Bexox 7; 8-—umbpoBoit BhIXOK
8, 9—uudporo#t seixon 9; J0— uudpomo#t Beixon 10 (Miammumit paspap);, I/—
FOTOBHOCTb JauHbiX RAD; 12-—wuanpsxeHne ucTouHmka nurauus (U,,, mMdposas
4acTb);]3 —ykopouerrniit wkn SE 10/8; I4—o6wwmii Bhisony (umdpoBas 3emis);
15 -—nanpaxenne ucrouHmka nuraHua (U,;, aHanorosas 4actb); 6 —Koppekuus
OY UWOH (FCl); 17—ananoroseif Bxon; I8—sexon seemnero HWOH; 19—
koppeknus OV 1IOH (FC2); 20-—obmmi#t BmiBOx (aHamorosas 3emMis); 21—
HanpsukeHne uctouHmka murauus  (Uy); 22—exom 3amycka (ST); 23 —sBxon
TaKTOBbIX mMMnyabcoB (CLK); 24 —BXon curHana paspelleHds cuutbiBaHHg (ERD).
Ocobennocmu  pabomvi  muxpocxem. Llmkn npeoGpasosauma BUC ALl
KI1108IIBIA, K1108[1BIB B pexmme 10-paspsaHoro npeo6pa3oBaHHA COCTOMT M3
12 TakTOB (RecaTL pafoymx B Npouecce KOAMPOBAHHS M IO ORHOMY cayxeCHoMy
B HasaJleé M B KOHIE mMkia mnpeoOpasomanns). I{Wkn HauuMHAeTCA C TEPBBIM
oTpuuarentHeiM ¢porTtom THU mnocne mnocrymnenus koMaas! ST Ha 3anmyck. 3a
BPEMs NEPBOro TAKTA OCYHIECTBIAETCH COPOC PerucTpoB H YCTaHOBJICHHE HANPKXECHAS
H4 BXOAC CeNeKTOopa OmnopHeix ypoBHe# B cocrae KH. B Tewenme cnemyrommx 10
TAaKTOB [MPOMCXOJHMT KOJMPOBAHHME AHAJIOTOBOrO CHIHANA fIpd YCIOBHHM, YTO OH
sadukcHposay Ha Bxoge ALITIL
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B 12-M TaKTe KOA H3 PEruCTpa XpaHEHHs NEPEMHCHIBAETCS B BBHIXOJHON PErucTp,

noclie 4ero GOpMHpYETCA CHFHAN TOTOBHOCTH AanublX. Ilosenenme Ha Bbixoae RAD
(seiBozt 1) curHana norudeckoro 0 cBHAETENbCTBYET O CMeHe HHGOPMALMK B BBIXOTHOM
pPETHCTPE M e¢ XpaHeHHH BECh CleAytollMi uMKI mpeobpazosanus. CuMTHIBAHHE
nHGOpMALIMKM  OCYLIECTBJIAETCA IO CUTHAJy JIOTHYeCKoro 0, TNOJ4HHOMY Ha BXOA
ERD. Mpy mojaue Ha 3TOT BXOJ CHIHAJ JIOTHYECKOH | MH(OPMAUMOHHBIE BBIXOABI
ALIT nepeBoAATCS B TPEThE COCTOSIHKE, B KOTOPOM 1iMHA AaHHBIX MIT He Harpyxaertcs.

OaHOBPEMEHHO C 110SBJIEHHEM HMIYJIbCA FOTOBHOCTH JAaHHBIX MOXHO IPOH3BOAHTH
HOBY!O BHIOOpPKY BXOAHOro AHANOTOBOrO CHrHAnA.

PaccmarpuBaemaa BUC ALl obnaxaeT CTPYKTYPHBIMH M CXeMOTEXHHYECKHMH
0coBEHHOCTAMM:

uudposas wacte BUC AUIT BoinonHeHAa ¢ NpHMEHEHHEM HiA3KOYpOBHEBbIX
nuddepenMaIbHBIX TOKOBBIX NEpekiitodaTelieli Ha OCHOBE TPEXYPOBHEBBIX JIOTHYECKHX
3JIEMEHTOB;

BHyTpeHHi#i MOH comepXHT 3agaTyMk ONOPHOIO MHOTEHHHANa HA TCMIEpAaTypHO
CKOMIICHCHpOBAHHBIX p-n TNepexopax 4 crabunmsupyrommii OY. OmopHoe HanpsbikeHHe
HMeeT napaGonMYecKylo 34BHCHMOCTb OT TemmnepaTypsl. McTOdWHHMK paccuMTaH Ha
paGoTy Kak C BHYTDCHHUMHM, Tak U BHemlnmMu Uensmu AT

Hanuuie BHyTpeHuero MOH # xecTkas npuBg3ka KpYTH3HBI XapaKTEpHCTHKH
npeobpazosanns ALl x 3HaUEHHAM OMOPHOrO HANPSDKEHHs MO3BOJISIOT KCIMOJB30BATH
er0 B DeXHMe YMHOxeHHs B mnpefaejax 10%-Ho# 30HEI HOMHHAJIBHOIO 3HAYECHHS
Upw=2,5 B. [unamuucckue csoiictBa ALl B aToM pexume ompenenstorcs 6vICTpoO-
neficTBHeM BHYTpEHHEro CTa0HIIM3MpYOIero ycHaMrens, pabodas 4acTroTa KOTOPOFO
6e3 MOJK/TIOUEHHS BHEIIHHX 3JICMEHTOB KOPPEKLUHH HaxoauTcs B AdanasoHe 3..5 MI'u;

BHyTpennuii I'TU noctpoen Ha ocHoBe OubdepeHIHATLHOIO YCHIHTEIBHOrO
kackafga, oxpaueHHOTOo [00%-HOH mNoNOXKUTETbHOH OGPAaTHON CBS3BIO Yepe3 N-p-n
Tpansucrop. [Ipn mopaaue Ha TaxTOBBIM BXOJA CTAHAAPTHBIX Joruveckux DCJI-ypoHei
mudbdepeHunanbHbll KacKaZ MEPEXOJMT M3 YCWINTENBHOIO peXHMa B PEXHM aBTO-
regepanuu. YacToTa 1mosiydaeMoro aBTOFECHEPATOPA 3daBHCHT OT EMKOCTH BHELIHCTO
KOHJIEHCATOPa;

uyTpenHuii I'THM ynpaenger PIIIT M cnoco6eH pa6oTarh B aBYX pexuMax;
aBTOKOJIeOATEIbHOM H C BHEIUHEH ECTKOM CHHXpOHH3AIIHEH,

CxeMoTexHHUeCKHE OCOGEHHOCTH MOCTPOEHHs MHorosxogoBoro KH nHaknaawsisaror
OrpaHMYeHHs HA aMILIMTYAY NpeobpaszyeMoro curHajia. B 061acTH IOJIOKHTENLHbLIX
3HAaYeHHIH OHA HE [JOJKHA MNpPeBLIUATHL YPOBHS 4 B, mpH KOTOpPOM HCMONBL3yeMble
TPAH3HUCTOPBI TIEPEXOAAT B DPENKHMM HACBHILIEHHS, A& BXOJHOH TOK DE3KO BO3pacTaer.
Ipu yBenM4eHNH AMIIMTYZbl CHTHANIA O 3HAYCHHH NMHTalowWero HampsbkeHus U,, BO3-
HHMKaeT ONnacHOCTb Npo6os Nepexo,10B Tpau3KucTopoB. MHuorosxofoBocTs KH nossonser
peanMzoBaTh 3MEMEHT mpeobpaszosanus ObicTpoaeiicTsytommx ALl cyuThiBaHMA.

VpoBeHb BXOJHOTO OTPHIATEIALHOrO CHIHANA He MHOJKEH CHHXATLCS MEHee
—0,7 B, Tak kak B 3TOM Clydae BO3MOXHO NPOU3BOJILHOE OTKPLIBAHHE MAPA3HTHBIX
p-n-p TpaH3MCTOpoB BHYTpeHHero LIATT mpajniux paspsfoB. DTO COTPOBOXKAACTCH
DE3KMM BO3DACTAHMCM TOKa NOTPeOsieHUs [o» H OMACHOCTRIO KaTACTPODHYECKOro
orkaza BUC AIIL

Jns noebienus 6bicTpoaeHcTBHS npeobpa3oBatus BHyTpeuuuit [JATT cTpykTYpHO
pasfielleH HA JiBe YACTH; OJIHA M3 HHX COAEDXHT ueTulpe paspana, apyras Tpu. OOe
qacTH OOBbelMHEHBbl nAeyuTesnieM Toka Ha 16, WuBepcuwiit seixog LIATT cocnumred co
BxogoM BUC, nosTomy TOK B UENMd HCTOYHMKA BXOJHOIO CHIHAJA TOAJEPXHBACTCSH
MOCTOAHHBIM M HE 3aBUCHT OT €f0 AMIIATYABL
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IMepexmoverne pexumos pa6orst BUC AIIT K110811BIA, K1108[IB1B ocymect-
BISETCA B COOTBETCTBHH C TabJyHueH.

TNopanox nepexmouennii pexnmoB paSorss BUC ALTI K1108TIB1A, K110811B1B (o
THNOBOH cXeme BKJIIOYEHHS)

Pexum paborm TlosioXeHHC 1EpeMbIYEK MEXAY
TOYKAMH XOMMYTAUMH
Buytpennne I'TU 1 UOH 23—a, 1314
To xe, B pexuMme «YKOpOYeHHEIA HHKI» 23—a, 1312
Buytpennnit I'TU u sHewnuit MOH 23—a, 20-e;
18-2, 13-14
To xe, B pexuMe «YKOpOYEHHBIH IMKI» 23—a, 20-g;
18—2, 1312
Bremnnii TTHU u Buytpenuun MOH 236, 1314
To xe, B pexuMe «YKODOYECHHBIH LHKI» 236, 1312
Bueminwe I'TU u UOH 236, 204
To xe, B pexuMe «YKOpOUYEeHHBIH OHKI» 232, 1312

OcnoBHbie TapameTpst

Homunansuoe HATIDKCHHUE NHTAHHS:

Ugy (BBIBOA 2I) oo 5B L

Uz, (BBIBOABL 12 M 15) oo -52B .
HOMHHaNLHOE OHNOPHOE HANpPSKEHHE BHYTPEHHETO ;
HAOH ettt et ee et aes 25B

Tox morpebnenus npu U,;=525 B, U,,=—545 B,
T=-—10...+70° C, ne 6onee:
L1 (mo BeiBOmy 21) ...
Loz (MO BBIBOAY 12) ceiceciiiciiennieiinees eeeens
Tok notpebieHHA OT BHEWIHErO ONOPHOFO HCTOYHHKA
npu U, =5B, U,,=-528B, U,=2,5B, He 6oee:

T=25° C oottt ettt e e esbae e 7 MA
T=—=10 1 +70°C e 8 MA
Hanpsxenue cMemenns Hyns Ha Bxofe npu U,; =35 B,
U,,=-528, Un.=2,58B, U,.=0...3 B,
fi=13,35 MI':
T=+25C:
K1108[IBIA —10...+10 mB
K1108IIB1B —20...4+20 MB
T=—10 n +70° C:
K1108TIB1A —20...420 mB
K1108I1B1b —-32..+32 MB
BrixoaHoe Hampsixenue HU3KOro YypoBHs mpu Uy =
=475 B, Ug;=-52 B, U,=25 Uy =
=-0,1 B, T=-0...470° C, e 6onee ................... 04 B
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BeixoAHOe Hamps KeHHE BBICOKOTO ypoBHA npH U, =
=475 B, U,,=-52 B, U,=25 B, U,=3 B,
T=—10...470°C. HE MEHEE ..c.cerrrercrreerreerirereaanenens 24 B
BrixoiHOe HanpsHKEHHE BHYTPEHHETO OMOPHOFO HCTOY-
uuka npu U,,=5 B, U,,=~52 B, T=+25°C .245..2,55 B
BxoaHOH TOK HH3KOrO YPOBHS 0O BXOJaM 3amy-
cka (BbiBon 22) M pa3pelICHHs CUMTHIBAHHA (BBIBOJ
24) npu U, =5 B, U,,=-52 B, U,=04 B,
He Oomnee:

T=425"C ettt e e

T=—-10 u +70°C
BxoaHo#i TOX HH3KOTO YPOBHS MO TaKTOBOMy BXO-
oy (seieox 23) mpu U,;=5 B, U,,=-52 B,

He Gouee:
= 1 25% C e e aea e 2 MA
T=—10 B0 +70°C oo, 2,5 MA

BxoaHo#t TOK BBICOKOFO YpPOBHS INO BXOJaM 3amy-
cka (BblBOX 22) W pa3spellieHHs CYMUTHIBAHHS (BBIBOJ
24) npulU,, =5 B, U,=-52 B, UL=24 B,
T=—=10...470° C, HE GONEE .....ccceevvvervrrrerreecrrrannns 04 MA
BxoaHoif TOK BBICOKOTO YPOBHS 110 TAKTOBOMY BXO-
ay (sbirog 23) mpm U,,=5 B, U,;=-52 B, ne

Goaee:
T=425"C et e, 2 MA
T=—10...470° C e eeeneee s, 2,5 MA

Bxommo# TOK B npomecce mnpeoOGpazOBaHMA NpH
U, =5 B, U,,=—52 B, U,=25 B, U=3 B,
fi=13,6 MI'u, He Gouee:

T=425"C e, 6 MA
T=—10 1 + 707 C i vt 7 MA
Tox yreukn BuixomoB npu U, =5 B, U,,=-352 B,
Un,=25 B, UlL=24 B, T=—-10..470°C .......... —0,1...+0,1 MA

Henuueitnocts npu U,;=4.75 B, U,,=-495 B,
Upn=2,5 B, U,=0..3 B, f,=1335 MTI'u:
T=+425C:

KIIO8TIBIA .o, —1.+1 MP

KII08TIBIB ..o —-3..+3 MP
T=-10 n +70° C

KUO0STIBIA e, —-2..+2 MP

KHOSTIBIB ....ocooiiiiiiceec e, —4..+4 MP

OubdepenunansHas HenuHeinocts npu Uy, =4,75 B,
U,=-495 B, U,=25 B, U,=0.3 B, fi=
=13,35 MI'u:

T=+25C:

KIIOBTIBIA e, —0,75...+0,75 MP
KIIOBIIBIB ..o, -1,5..+1,5 MP
=—10 u +70°C:

KIIO8TIBIA e, —-3..4+3 MP

KITOBIIBIB ..ot —4..+4 MP
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AGconroTHas NOrpelHOCTb Tpeo6pa3oBaHMUs B KOHEY-
Holt Touke mKansl npH Uy, =475 B, U,y =—4,95B,
Un=25 B, U,=0.3 B, £,=13,35 MIu:

T=+25°C:
KHOBIIBIA ..o ceteccenneres s —4..+4 MP
KII08IIBIB ..oovieiiveeiie e et eee e ~7..+47 MP
T=-10 u +70°C:
KII0BIIBIA e sre e —7..+47 MP
KII08IIBIB ..ottt seeeeeees —10...+10 MP
Yacrora mnpeobpasoBanus npn Uy, =5 B, Ug= .
=—-52 B, Uy,=25 B, T=+25°C .cccvvivvrrvinn. 04...1,5 MI'y

Bpemss npeobGpazoBanus npu U, =5 B, U,;=

=-52 B, Uyr=2,5B, T=--10...+70° C, ue 6onee 0,9 Mxc
Bpems mnpeo6pa3oBaHHs B peXHME YKOPOYEHHOFO

wikna npu U, =5 B, U,;=-52 B, U,,=2,58B,
T=—10...4+470° C, HE BOMES ....coooctreemricrineirrreaeiaenres 0,75 mMxkc
Yucno paspanoB npu U, =5 B, U,,=-52 B,
Uw=2,5 B, U,=0..3 B, f,=136 MI'y, T=-10...

et 70° C, HE MEHEE .ocvcvccenreiieieeeereeeieeennnnaneaneaesaeeaas 10
KosbouumerT BIHAHHS HecTaOMILHOCTH HCTOUHH-

KOB MWTAHHS HA BBIXOJHOE HANpSXEHHE BHYTPEH-

HEro omopHoro ucrouyHuka npu U,;=4,75..525 B,

U,,=-52 B:
T=+25C:
KII08IIBIA oot —4..+4 MB/B
KII0BIIBIB weoieviieeeiecei et eevee e —8...+8 MB/B
T=-10 u +70°C:
KHOBIIBIA oo eneee e —8..+8 MB/B
KIIOBIIBIB oo —16...+16 MB/B

TeMmnepaTyphblii K03hD(QHIHEHT BHIXOAHOTO HampsiXke-

HHA BHYTpEHHErO ONOpPHOTrO HCTOYHHKA mnpH U, =

=5 B, U,,=-52 B, T=-10..4+70° C:
KIHOBIBIA ..o —120...4-120 mxB/°C
K1108I1B1b . .. —200...4200 mxB/°C

JonoaunTenbubie napamMeTphi

Tok B 1emu BBIBOAA I8 ...cccoccoiiviiiiceeeeicresiecieens 5.7 MA
MaxcumanpHas wacToTa npeobpaszoBaHus (HeCATH-
Pa3’pAAHLIA PEXHM), HE MEHEE ..ocvevvceeereeeiicrresnveemnnnns 1,1 MI'g
MakcHmanbHass 4acToTa mnpeo6pa3oBaHHA (BOCBMH-
PaspAMHBIA DPEXKHM), HE MEHEE ......ccccvemveeverrrareesaeecanns 1,33 Ml
MomHOCTL NOTPEONEHHA, HE 6GOMNEE ......occvoreveennenee. 0,85 Br

KosdoumenT pausHus HecTaOMIBHOCTH HCTOYHHKA
NHTaHHS HA BBIXOAHOE HANPSKEHHE BHYTPEHHErO
HOH ittt —-8..+8 mMB/B
TemnepaTypunili  k03hdHIAEHT BIMAHES HampsKe-
HHl MCTOYHHKOB NHTAHHS Ha HAnpsXeHHe OMOPHOTO
HCTOYHHKA, He OGoJjee ........ .
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TeMruepaTypHuli  Ko3dduimeHT  BAMAHMA  HecTa-
6UNLHOCTH HCTOYHMKA IMTAHWS Ha BBHIXOJHOE Ha-
npsxcHe BHyTpenhero MOH:

KITOBIIBIA oot ceaa s ~200...+200 MxB/°C
KHOBIIBIB ..oooviiiceiieeeee et sraesie e et —300...+300 mxB/°C
TeMnepatypHpiii KO3(Q(QUIMECHT CONPOTHBJICHUH pe-
BUCTOPOB  cvevvieeaeuseeresesaecesecererscaesensesetesetesstenessneiensaeacacees 1075..5-107° 1/°C
CpelHee KBaJpaTUYecKoe 3HaYCHHE AMIUIMTYIBI MEX-
KOJOBBIX LIYMOB, HE OOJICE ..ooocvrmvririvervnieiimvececn, 0,1 MP

IpedenbHble IKCIIYATAIMOHHBIE JARHBIE

HanpskeHue HCTOYHMKOB MUTaHMA:

Uyi (BBIBOI 21) oottt b siee e

U,, (seiBCant 12 u 15) ..
ONOpHOEC HANPHKECHUE ..c.eooeeennnn
BXOJHOE HATIPKEHHE ..ooooeinenniiiiiiiiniiieiinaareenesnaneemanntesesaaeesoeas
HanpskeHHe HH3KOrO YpPOBHA IO
PA3PEUICHUA CHMTBIBAHHA ..ooooviniiiiiiiines i eiemaiee e erebesincas e
HanpsokeHue BBICOKOIO YPOBHA IO
PA3PEIICHUS  CHHMTBIBAHMA ...oooiiiiiiniiiineieeieicese et eae e eaes
HanpsixcHue BBHICOKOIO YPOBHA 1O TAaKTOBOMY BXOAy .
BEiXxOAHOM TOK HHU3KOIO YpOBHA
BBIXOAHOH TOK BBICOKOTO YpOBHSA

TipenensHuie JJieKTpHYecKHe pexxumbl (Bolaepikika ue Gojee 1 4 3a Bech
nepHoa JKCNJIyaTalHu)

BXOTHOE HANPAMKEHUE  ..ooovenvreeiienetiisenieisessinsenins s sansseesaeanee —-0,7..4 B
ONOPHOE HATPSIKEHME ..ooveevrinieneeniiesiieare e ees i e 1,5..3 B
HanpsxeHue nO BXOAAM 3alycka M DPa3pellicHUA CYH-

TLIBAaHHA:

HU3KOIO YypOBHA
BBICOKOTO YPOBHS
HampskeHue mo TakTOBOMY BXOmy:
HU3KOTO YpOBHSA
BBICOKOT'O YPOBHSI
BoIXOgHOM TOK MO HU(POBLIM BBIXOIaM:
HH3KOTO YPOBHH .oomveivemiercnsnicirersseenncernsnsmsncnsnes oo 004 MA
BBICOKOTO YPOBHI ..oovvrverinciietenuninieninsiesesreseesesstesseseens 0..0,3 MA
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TunoBBIE 3aBHCUMOCTH H3-
MEHEHUH HEJIMHERHOCTH
Ad, n aupdepeHunansHOM
HeNMuHeRHoCTH Ad,, OT Ha-
HpsKeHHs muTauus Uy, :

I —npu U,,=—495B;
2—upu U,=-545B
3amTpuxoBans  obyacT

pasbpoca 3Ha4YCHMH napa-

Tunosbie 3aBUCHMOCTH H3-
MeHeHnH abGcontoTHOH 10-
IPELIHOCTH  Npeobpal3ona-
HUAZ B KOHEYHOH TOuKe
ukasiel A, oT Hampsxe-
HuA THTaxus U :

[ —npu U,,=—495B;
2—mpu U,=-545B
3amTpHxoBaHa obyacthb

TunoBble 3aBHCUMOCTH H3-

McHEHHH TOKa mnoTtpebne-

HUA Al ., OT HampsKEeHHs
muranus U, :

I1—mupu U,=-495B;
2—upur Uy,=-5458B
‘BamTpuxoBaHa  obnacTe

pa3bpoca 3HauycHME mapa-
MeTtpa gns 95% wmuKpo-

MeTpoB Ans 95% MHKpo- pa3bpoca 3HaucHumil napa- cxeM
Merpa mia 95% MHKpo-
CXeM
CXEM
A[norz ’”A Aé‘”'Aé‘ﬂﬂql ﬂF Aé‘nmi MP
12 5
VA
8 y 0,06 K11080181 (A, 5) 0 K1108181 (A, 5)
: o N
Ad, // 2 4
0 002 il ” _
:; T e A , g1 ;
K110881(A,5) 802r44,, PaD> _”/; 2
W5 415 5 4250, B k6 49 42 55|Ugl B 46 48 82 55|, B

THNOBHIE 3aBMCHMOCTH W3-

MEHEHHs Toka moTpedie-

HUs Al ., OT HanpsKEHUA
mutanus U, :

I —mnpn U,=-4958B;
2—mpu U,=-545B
3ainTpuxosana  obnacts

pa3bpoca 3HaucHmii mapa-
merpa s 95% Mukpo-
cxeM

Tunossie 3aBHCHMOCTH H3-
MEHCHHH HEJIMHCHHOCTH
A3, v mnbdeperumanpHoOM
HeJIMHeRHOCTH A3, OT Ha-
npsokeHUs muTaHus Up,:

I--mpun U, =4,75B; 2—
npn U, =525B
3ainrpuxoBaHel  obnacTi
pa3bpoca 3HaueHmil mapa-
MeTpoB it 95% MHKpO-
cxeM

THNOBEIE 3aBHCHMOCTH M3-
MeHeHHsT abcotoTHOR Tmo-
rpeluHocTH  Npeobpa3oba-
HAA B KOHEYHOH TOUKE
mKkansl A, OoT Hampsxe-
Hus natamus Ug,:

1—npn U,,=4,75B; 2—
npu U, =525B
3amTpExoBaHa  o6yacTh
pa3bpoca 3Havewmit mapa-
Merpa wis 95% Mukpo-
cXeM
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K1108MB1 (A, B)

Aot MA Y — 46,, A,y , A6y, P
IZ K110871B1(4, 6] P o [#mosneiae) 4 . 17080161 (4, 5)
2 7 W 14 % 24
0 7 4 03
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TunoBble 3aBUCKMOCTH TO-
xa norpebnenus Al ., oT
HANpsKeHus nutanua Ug,:

1--npu U, =415B; 2
npu U, =525B
3amTpuxopaHa obnacte
‘pa3bpoca 3HA4CHMH napa-

Tunosble 3aBUCHUMOCTH U3-

MeHEHMIi ToKa moTpebie-

Hus Al ., OT HampsKeHHA
nutanus U,,:

I—uapn U, =4,75B; 2—
npu U, =5258B

3amrTpuxoBaHa obnacts

TunoBsie 3aBUCHMOCTH H3-
MEHEHUH HEJIMHERHOCTH
A3, maddepeHManbHOR
HenuHefHocTH A8, u ab-
COJMIOTHOH  MOTPELIHOCTH
npeobpazoBaHus B KOHCY-
Hoi Touxe wmxamel A,

o ) OT HAINPAXKCHUS OMOPHOTO
MeTpa ﬂnﬂcxz}i % MUKPO pa36poca 3HAYEHU napa- HUCTOYHMKA
mefpa mma 95% muxpo-
CXeM
A6, Ay, A46n, , 1P By o, HB Alyo gy, 1B
02 rr ”//06’/75’6‘,""/40\” 68 KI98NB1 (4, ) 74 K1108/181 (A, F)
AN
1= u 8
|78 0 /’
02 / 40 /‘ ¢ el
' y [
-”'8 L <J
06 -y |
20 0 20 40 60 TC 20 0 20 4w GOTC -2 0 0 W 01T

‘TUIIOBbIE 3aBHCHMOCTH H3-
dMedennit HCJIMHEHHOCTH
f‘ASH, auddepenunansHo
‘‘HenuueiiHocT® Ad,, n ab-
COMOTHON  MOTPEIIHOCTH
fipeoGpa3oBaHAs B KOHeEH-
HOH Touke wikayel Ad , oT
CTemriepaTypbl  OKpyxalo-
meit cpenbl

Tunosas 3aBHCHMOCTb H3-
MCHEHHS HATPAKEHUS CMeE-
IICHHUS HyJd Ha  BXOXE
ALIl or TeMmeparypot
OKpyXatouieh cpeabt

Tumoeasi 3aBUCUMOCTL H3-

MEHEHUs BBIXOJHOIQ Ha-
NpAXKEHUSL BHYTPEHHETO
HOH or TtemnepaTypsl

OKpyX4lolillell cpeabl. 3a-
wTpuxoBaHa obnacts pas-
6poca 3HaucHMil mapameT-
pa g 95% MHKpocxeM
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Alpgey, Alnges, HA

Y Tunosas 3aBHCHMOCTE H3MEHEHUS
:; > KIT06T67 (4, ) TOKa norpzﬁnex;n: OT TeMrepa- .
20 0w w b0 TC TYpH oOKpyXatomeif cpeapl
Alontw , 1B A6y, 48y, , NP Lap, MKC
54| K1108751 4, 5) K11081181(4,5) 0 K110811B1(4, 5)
"
v
0 \ Ao‘,’lg ‘ﬂ
b ”
_014 7 = ! 1 //
» 7777/ 46,
45 475 5 525Uy, 8 10 0 ty,mect00 10 100 Gy, n®

TunoBas 3aBHCHUMOCTL H3-

TumoOBLIE 3aBHCHMOCTH H3-

Tunosas 3aBHCHMOCTL Bpe-

MeHEHHsl HaNpsXXEHUA BHY-  MEHCHHMH| HEJMHEHHOCTH ~ MEHU npeobpa3oBaHus
TpEHHEr0 omopHoro Hcrod-  Ad, m muddepenuuansuoit Al oT eMxocTH BpeMms-
HHKa OT HANpsOKCHMA NHM-  HelmHelHocTM A3, OT  3ajalomero KoHZeHCaTopa

TaHua U,,: BpEMCHH Npeofpa3oBaHus
1—npu U

2=—495B;
2—npu U, =—-5458B
3amtpuxoBasa  obnacts
pa3bpoca mapameTtpa ans
95% muxpocxeM

PexoMenanur no NPAMEHEHHIO

1. Bocomupaspsauniii pexnm paGotul ALl ofecnewmBaercs cokpauienHem UHKAA
KOWPOBAHHA HA 1BA TAKTA 34 C49eT coeJuuenus Bxoga SEI0/8 (smBox 13) c¢ mmmoit
OTpHLATEJLHOTO HCTOYHHKA NHTaHUA (BbiBOO /2).

2. Ana oGecnevenus ycroiiuuporo 3anycka AIIIl curnan samycka ST (BbIBOA
22) nomxeH mojgaBaThCA B TEUYCHHE OOHOrO TepHOJa TaKTOBOM YaCTOTBI € MOMEHTa
Hayala O4YePeJHOTO LUKIA.

3. Mlpu acuHxpoHHOM peXHME 3allycka TO OTHOLUEHHIO K TakTOBOMY CHTHAJY
ANUTENBHOCTEL cUTHana ST nomkHa OHITL He MeHee ABYX MEpHOIOB TaKTOBOW HacTOTHI.

4. Tlpu »xcmnyataumu AIIT K1108IIBIA, K1108IIB1B B pexunMe ¢ BHewHei
CHHXpOHHM3auHedl Ha BRIBOJ 23 MOJAIOTCA TAaKTOBbIE CHTHAJBI C Jornyeckumm TTJI-
ung CJI-ypoBHAMH.

5. Mopagok noaxyouecHns ucrounuxos nutanus x AL K1108ITBIA, K1108[IB1b
npoH3BoNbHEI. OAHAKO HEXOMYCTHMO BKIHOYATH MCTOYHHK U,; maXe KpaTKOBPEMEHHO,
€CNMM HA BXOJC He NpPeAyCMOTPEHA 3allMTa OT NPCBHINIEHHS YCTAHOBICHHOTO ypPOBHSA
BXOAHOTO HanPAKECHHA.

6. Ha MonTaxHpiX miataXx ycrpoiicts, comepkammx AIIl KI1108IIBI1A,
K1108IIB1B, HeoGxomuMo mOpedycMaTpuBaTh pa3/ciicHHE OOLIMX INWH-— aHaJIoroBoH



— 195 — K1108N81 (A, B)

1 madposoil. Hanpsxenne Mexay HUMM HE AO/DKHO npesbiath 30,05 B.
" 7. Tlonaua OTDUNATENBHOTO HANDSKEHUA Ha BeBOABI /2, 15, 17 u 23 BUC
HEIONYCTHMA.

8. B pexume apromartuueckoro samycka AL K1108IIB1A, K1108IIB1B BuiBog
22 moknouaeTcs X ofmel wmuHe (BmBoa 14).

9. TIpn monraxe ALl KI1108TIB1A, KI108TIB1B snektpuueckyro pa3eoaky
puiBooOB /7, 18, 20 u 23 HeoOX0mMMo npOH3BOAHTL WHHAMH MHHMMAJBHOM [IMHEL

10. Mpu wucnonn3osanun B peiax nuTaHus I-o6pazueix RC-GUIBTPOB peKoMeH-
OyeTcs MCTOJL30BaTh CONMpOTUBNcHHE 3 XOM U O/IHOBPEMEHHO YBEJIHYMBAThL HANpPSIXKEHME
nuranuda ucrounmka U,, ua 0,2..0,3 B mo aGcomoTHOi BenHYMHE.

11. Pabouuit Tox UOH B pexume paboThl ¢ BHelWIHEH Harpyskodl He Homwen
HpesBIIaTh 1 MA.

12. Jdnst oprauusanuu pexuma paborter ALIIT K1108IIB1A, K1108I1B!B ¢ BHew-
uuM HOH Brmoa 19 BUC mnpexne COSIMHAIOT Yepe3 PE3UCTOp COMPOTHBIICHHEM
100 OM ¢ mmHO¥ aHajioroBoii 3emmm (Beisog 20). Ecnu srewnnit NOH 3HavmTensHO
ynaned ot BUC AHII, To HeoOXOmuMBI €ro ranbBaHMYeCKas Pa3BA3Ka M MOIKJIIOYEHHE
X BbIBOOY /8 M IIMHE aHAIOrOoBOH 3eMUM (BBIBOA /4) NBYXHPOBOAHBLIM COCITHHEHHCM.
JLis MCKIFOueHMS BHCLUHMX HAaBOJOK Ha COCQMHMTENLHBIC NPOBOXHHKHM BXony I8
HeOBXOAAMO IIYHTHpOBATH KoHAeHcaTopoM eMKocrelo 10 HO...10 mMxD.

CxeMBl BKJIIOYEHHS

«r) —
—= o CLK t5,06
R T 10,100,
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S Ir Z; FI 100 2
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"K1108I1B1 (A, B). Komgeucaro- " p T &
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) Ko Bxafy CLK

R2 51 | pA1 KkP19sHTIA BHE AUR K11O8ABY

/2 (61608 23)
IMpuHnKNAAILHAS  JICKTpHYECKas
TTH-gpobu £ Z- caeMa yama conpsxenns BHUC
R i ALIN K1108IIB1 ¢ umbpopLMH
z TTJI- MuKpoCXeMaMH NO BXOIy

Uny CLK
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IMpunmmnuanbHas 2MEKTpUYECKast CXeMa MOAKIFOYCHHA aHamoroBelX BxomoB AT
K1108IIB1 gns paboTsl B pexuMe NpeoOpa3oBaHUs GUIONAPHOTO AHAIOTOBOIO CHTHAJA

CxeMa BKJIOYCHHS paccuuTaHa Ha Tpeobpa3oBaHMe BXOAHOTO OHImONAPHOro
cArHana B auanasoHe +1 B mpu ckopoctu ero mamencHus go 50 B/mxc. Cormacyrouit
6rictponeitcTaytommit OY DA2 ocymiectBiseTr TpeGyeMoe MacIITaGMPOBaHME M CIBHT
BXO/IHOFO HamNpAXECHHA B MOJIOKHATCIBHYIO OO6JIacThb.

BenoMoratenbabiii HE3KoyacTOTHRIH OY DA BoipabaThiBaeT HaNpsKCHHE CIBHra.
I[%)Jl VD2 orpaHMYHBACT aMILITYAy OTPHLATEIBHOTO HANpSKCHMSA Ha ypoBHe —0,7 B.

&

Ubx 158
ItZ,.)' B .
Vg2 K4s21A RE 7 5%
> KI10871B1(A,5)
W04 kpsz14
4
RY ox A,Mlz% W ;7 TIpHANMIHATBEAS HICKTPHYCCKAs
y 4 5 Y cXeMa MOAK/IOYCHHS aHaJIOrOBBIX
1 il B Y sxonos ALUT KI108TIBl ans
J s H Apeobpa3oBaHHA  OJHONOJIAPHOTO
|0;/l al ER ) 1 OUIONAPHOIO (COCAMHEHHE IO-
v Y 03 L s Ka3aHO LWITPHXOBOM JIMHUEH) cur-
K1521 HH koA S le(ﬂizu HAJIOB € TOMOILBI BXOgHOTO OV
L o7 2 B MHBCPTHDPYIOIIEM pEXHME YCH-
R§ 62k JL JICHUS:

ly, 158 DAI—OY cepuit K140 u K153

Hacrpoiika xoahduunenTta nepenayn oCyIIECTBIAETCH H3IMEHEHHEM CONpPOTHBIICHHS
pe3ucTopa RS, Mocne 4ero peryiaMpoBKod R2 ycTaHaBJMBAeTCH HyJIb HA CEPEAHHC
mKkanel npeobpasosanus AL Tlpu U,=2,5 B mnoapaserca uudpoBoil koj Ha
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BHIXOE B xoMburammu 00...00, a nmpu U,=(—2,5B+1 MP)—xon B xombOunauun
11..11. Taxum obpasom, Ha Bbixome ALl MOXHO MONy4MTh OBPATHBIH CMEIICHHBIH
ABOMYHBIA KOIL

Jlono/IHUTEIbHAA  JIUTEPATYpa

denopros B. T'., Tenen B. A. Mukpocxemsr LIATl u AIIT: ¢ynxkunonuposaHue, na-
paMeTpel, npuMenenue.— M.: Dneproatomusaar, 1990.—C 193-—216.

K1108MB2 ... .

Mukpocxema npeacTaBsieT coboit GyHKIMOHAILHO 3aBEPUICHHBIA H CONpAraeMblit
¢ Mukponponeccopamu 12-paspsignstii ALTT nocienoBatensubix npubmmxkenuit. TIpen-
Ha3Ha4CHA AN NPeoOpa3oBaHUs BXOJHOro Hampskenus B guanasone 0.5 B wumm
—2,5...42,5 B (B GUnoApHOM pEeXUME) B HPAMOii IBOMYHBIA Koj4. MOXET NpUMEHATLCA
B OBLICTPO/JEHCTBYIOIMMX BLIYHCIMTEILHBIX CPEACTBAX, W3MEPUTEIbLHBIX npubopax,
TEJICBUICHHM M YCTPOMCTBAX TeEJIEMETPUM, AMACHOCTMYECKOM M MEIOMIIMHCKOH am-
napaType, pa3THYHbIX YCTPOWCTBAX CKOPOCTHOH 00paboTkM UHPOpPMANMH B TEXHUKE
CBA3M, ABTOMATHKE ¥ JAp. BbINOJHEHA N0 IUTAHAPHO-3NUTAKCUANLHOW TEXHOJIOTHH
¢ wu3onsAuued OOpPATHOCMEINGHHBIMH p-n  HEepexodaMH M  HUCHOJB30BAHHEM  CBEPX-
BEICOKOYACTOTHEIX H-p-# TPAH3UCTOPHBIX WM MONHBIX CTPYKTYyp. MICTOYHUK OIOPHOTO
sanpsokenus (MOH) chopmuposan B Buse crabunnTpoHa Ha NPSMOCMEILEHHBIX p-n
nepexonax. Huddy3uoHHble pe3UCTOPbI pa3MeIlEHb! B ¢ll0€ naccuBHbid 0aspt. Hanbuien-
HblE TOHKOIJIEHOYHbIE PE3HCTOPHI MONCTPAHBAIOTCS Na3epHBIM JydoM. Comepxur 1740
MHTErpaJibHBIX 3JIeMEHTOB. KOHCTPYKTHBHO oOGQOpMIIEHA B METAlIIOKEPAMHYECKOM
40-spBoiHOM Koprnyce Tuma 2123.40-6.

Macca mukpocxemsr He Homee 10 r.
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DyHKYUOHabHblI cocmas: I—reHepaTop T4KTOBBIX MMIYJIbCOB; II, 11— noruyeckue
ycTPOHCTBA YNPaBIICHUS; IV — BLIXOAHOI PEFUCTP ¢ TPEMSA NOrMYECKHMH COCTOSHUAMM;
¥ — perucTp Hoc/eRoBaTeNLHBX NpubamkeHnit; V/— nudpo-ananorosrif npeoGpasosa-
rens (IAIT);, VII—xommapatop Hanpskenus (KH);, VIII— onepanuoHHbI# ycHIATEND
(OY); 1X—ucrounnk omopsoro Hampsxesus (MOH).
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" HasHavenue 6vi60006: 1, 2— BHYTDPCHHHMH H BHEINHMI BXObI TAKTOBHIX MMIY.HLCOB
(C); 3—sxon 3anycka (ST); 4— pa3pewienue cuutbiBanus (EPD); 5 —BBIXoA pa3pana
nepenonuekus (FS);, 6 —umpporoit Buixod 1-ro paspaga (crapiuero); 7-—undposoi
BbIXOA 2-To pa3pana; 8-—uudpopoil BHIXOA 3-ro pa3spana; 9 —undposoil BeIXxoA 4-TO
paspsaga; 10— uudposoit shixox S-ro paspansa; Il—umbposoit Beixog 6-ro pa3spsia;
12— uuposot Buixoa 7-ro paspsga; I3—umdposoil Bhixon 8-ro paidpana; 14—
matposo#t Beixoa 9-ro paspaaa; /5 —undporoit Beixox 10-ro paspana; 16— uudposoi
BbIxoa 11-ro paspspga; 17 —umdposoit Bbixong 12-ro paspsga; /8-— BbHIXOJ FOTOBHOCTH
HaHHKIX (RAD); 19--Hampskenue ucTouHMKa mutanus (U,;, uHdpoBas 4YacTh);
20— yanpsxenne uctouHuka nutanus (U, mudpoBas wacth); 2/ — HampskeHHE
ucTounmka mutanus (U,,, aHanorosas 4actk), 22, 24 —xoppekuws HOH (FC2);
26— poixon BHyTpeumero HOH; 27— omopHoe wuanpsokedue (U,,); 27— KoppekuHs
OV (FCI); 29— o6wmit BhiBoa (aHamoroBas 3emitsn), 30-—mupepcHblit Bhixoa LIAIT;
3] — ananorosuiii Bxoa Toka; 32— aHaNnoroBelit Bxon Hanpsxenus (U,); 33 — pesucrop
cMeieHus; 34-—xoppekuus KH; 35-—Hanpsxenne ucroynuka nutanus (U,,, aua-
Noropas 4acTh); 40— obmmii BeBOn (nudposas 3emis);, 23, 25, 36—39-—HesameicT-
BOB2HHBIE BBIBOJIBI.
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Bpemennrie muarpamMmel pabotsl BUC dyHxumonaneHo 3asepurenHoro AIIIl mocne-
moBatenabHEIX mpubnuxeHuit K1108I1B2 B pexumax ¢ BHCHIHMM (@) B BHYTPEHHHM
(6) renepaTopaMu:

T—nmepuoji CreqoOBaHUA TAKTOBBIX UMITYJIBCOB; f,,-—Bpems MpeobpasoBamus; ¢, —
Bpemst KomupoBauus; 1%, 71> 50 HC-— ANUTENBLHOCTY UMIYJILCOB HU3KOLO M BHICOKOTO
YPOBHEH; 1, — MINTENbHOCT wuMmynbca 3amycka, f,.>1,.>T; 1,.>25HC BpeMd
3a[epXKH UMITyJIbca 3anycka; 19, <50 ne u ], <100 5HC— BpeMs 3a1€pXKH HMITYJILCA
FOTOBHOCTM AAHHBIX JUIS NEPENagoB HU3KOFO M BBICOKOTO YpPOBHEH COOTBETCTBCHHO;
1,32 <80 HC— BpeMs 3a[€PXKKH BLIXOAA AAHHBIX; ! {yc, 2}, <70 HC— BpeMeHa 3a0epXKKH
paspelleHys CYMTHIBAHNS AJIA HEpenagoB HU3KOTO M BBICOKOTO YpOBHEH COOTBETCTBEHHO

Ocobennocmu pabomer muxpocxesst. B BUC K1108I1B2 ucnosb3oBaH KiaccH4eCKui
cnocob ‘oaHoxoMnapatopHoro mocrpocHds ALIT moclienoBaTeNbHBIX MpUBJHKEHHI,
NMpH KOTOPOM CPaBHEHHE 3TANOHHOrO Toka ¢ BhiXxoma LIAIT c¢ TokoM, mportexaromuMm
4epe3 BXOmHOM pe3UCTOp mnpeoOpasoBaTens, ocymecTsiaseTcs ¢ nomowmpio KH.
Ocobennocts KH cocTOMT B €ro HH3KkOM BXOJHOM CONPOTHBIEHHH M IOCTPOEHHU
YCUIIMTETLHOTO Kackafla Mo cXeMe ¢ obuieil 6a30#f, 4To o0becne4uBacT BLICOKOE
6uicTpo/ieiicTeue. IIpumenenne B cxeme OV obecneuupaeT cTabumuzanuioo paGounx
noreHmuanos. B nenu wacrotHo#t koppekuuu OV (BbiBOx 34) BKIHOYAETCH BHELIHMi
KOHIICHCUTOP.

B coctas LIAIl BXoagAT TOKOBLIE aHAJIOTOBBIE NEPEKIIOYATENH M MaTpHIA
JNBOUYHO-B3BEIUCHHBIX NPENN3HOHHBIX PE3UCTOPOB (IKBHBAICHTHOE CONpOTHBICHHE 600
Owm), obpasyrommme BoceMh MIamlMxX pa3pamoB. BEIXOAb! YETHIPEX CTApINHX pa3pamoB
HAIT sbimosHeHsl MO NPUHIMNY [EKOMIIO3MIMH, TPH KOTOPOM TOKOBEI! 3KBUBAJIGHT
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npeobpas’oBanus NOTYYacTcd 3a CYeT KOMMYTHPOBAHHS 15 WMOCHTHUHBIX TOKOBBIX
nepekodaTesiell, YUPARESEMBbIX OT PErMcTpa MOCICAOBATENbHBIX MPUGIIHKCHIT.

Buytpennuit MOH o6beausseT 37€MEHTH CTAGMITH3ATIHM, MaCTOTHON KOoMTeHcanun
# GUIABTPALNK, YTO NMO3BONAET CHU3MTL ypoBeHb mymMoB ALITI, BHocuMsbIX no nemu U,,.

BHYTpeHHHUI TeHepaToOp TAKTOBBIX MMIYJILCOB crocoben paforath Kak B 4aBTO-
§0;1€0aTEIbHOM peXMME, TaK M MOX BO3/ISHCTBHEM BHEMIHMX TAKTOBBIX CHIHANOB.

Luxa npeobpazoBanus B BUC AL K1108IIB2 npoucxoamr 3a 14 Ttakros,
NpUYEM MEPBBIA TAaKT OT MOMEHTa 3amycka ciyxebmeii. B Tewenue aroro TaxTa
IONYCKAETCA M3MEHCHHMC aMILTUTY/Abl aHajaoroBoro curhajga Ha sxone AL, HWudop-
Malus 0 pe3yabTaTe NPeoOpa3OBaHNA XPAHUTCS B BHIXO/(HOM Derucrpe Bech CAEXyHOLUMIA
MK TIPEOOpPa3OBaHuA.

Vnpaenenue BUC mo TtaktoBOoMy Bxoay (Bxoa 2), Bxoay 3amycka (BbIBOj 3)
M BXOAY Da3pculeHdsl CYHTHIBAHHA (BHIBO/ 4) OCYLIECTBISETCH CHTHAJIOM JIOTHYECKOro
0. B ALl sBwmipabarmiBatoTcs CHrHaib KOHua mnpeobGpaszoBaHus RAD (BmBoa 18)
u ncpenonnenna FS (eBog 5). Curman nepenosHerus FS ¢ ypoBHeM 10T HYeECKOi
1 HOABAACTCS NPH CYNTLIBAHUM PE3YJIbTATa NMPeoOPa3oBaHuA, €CIM AMILTUTYAA BXOAHOTO
curnasia AUTT opepbnnaetr monyctuMoe 3Hadenme ua 1 MP.

Cpennee KBaJpaTHYECKOE 3HAYeHHE MEXKoJoBblx mymoB BUC K1108I1B2 =e
npepbiiaer  0,1..0.15 3mauenns MP mpu  Bpemewn IpeoGpas’oBaHus f,,=2 MKC.
JanbHefilnee yMeHBUIEHHE [,, NPHBOJUT K DPE3KOMY COKpauieHuio mMpuHb 3071-#
CTYIEHH TNpeobpa3oBaHMsA, a4 TAKKE HAPYruX CTymeHed, KpaTHbIX 256.

Mukpocxema o6GecnednBaer paboTy B YHRIOJAAPHOM M OMOONAPHOM peXHMax.
Cootsercreue BbixogHOro xoga AIIIl soMuHA/ILHOMY HaNnpsKEHHIO B YKA3aHHBIX
peXuMax npuBeleHO B Tabamie.

Tadanua cootBercTBus Bbhixoguoro koga AllIT K1108IIB2 3nauenusM  BX0JHOIO

HaNPAXKEHHH
AHaNoroselif BXox Hudposbic BBIXOIB!
Auanason 0..+5B Muanason —2.5..+25B Tepenoanenue ;I;a g:;?;;“;‘gﬂ
50 2,5 1 1...11
4,999 2,499 0 1...11
2,5 .. 0 0 10...00
0.0006 D 2499 0 00...01
0 =25 0 00...00
’ ) OcHoBHBIe TapaMeTphl . “
Homunanbioe HanpskeHHe NTHTAHHA:
,,1 [1:155:1s3: G £ IO +5B .
Uy (8b1BOI 20) oo, eereetr et eeneaaas —6B :

OnopHoe HanpskcH#e (BbIBOJ 27)
Tox mnorpcbnenus npn U, =5,25 B, U,,=—6,3 B,
U,=—0.5 B, U,=2,28 B, U%=045B,
fo=T,15 MT'u, He Oonee:

lor1 (o BeBOAy 19), T=+425"C ...ueeenennee. 80 MA
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T=-10..+70°C ........ 90 MA
Iz (mo BwBomy 20), T=+25°C ....ccvvenren 150 MA
T=-10..+70°C ........ 160 MA

Tox moTpeGacHNUs OT HCTOYHMKA OMOPHOrO HAINpsXe-
Hus (BHewHero, mo BmBoAy 27) mpr U, =525 B,
Up=-63B. U,=258B, U,=0B, UL=228B,
US=045B, f,=7,15MI'y, ne Gonee:

T=425°C it e s S MA

T==10..4T70° C corrrrrrrirvarrriririrresvesreeesnreesonee 6 MA
Hanpsxenne CMELIECHNS HyJIs HA BXOJE (YHUIIOJMAPHbIA
pexHuM) npu U,=4,75 B, Uyz=-—63B,
Uy=—-05.4+558B, U%=0458, f,=7,15MI'y

T=425°C  ooreeeevseesrecsmiesteeseee s ass s n et renes —10...+10 MB

T=—-10..+70° C —-15...+15MB
Hanpsokenue cMelienus Hyas Ha BXoze (GumonspHbi
pexum) npu U,=4,75 B, U,=—6,3 B, U,,=-3..3 B,
U%=045B, f,=7,15 Ml
T=425°C ittt srains ~10...+10 MB
T==10..470° C .rirrrrerrrimriersceesiaenes e —15..+15mB
BuIxoJHOE  HAmpXKEHWEe HH3KOr0  YPOBHA  NpH
U,=525B, U,=—5,7B, U,,=—~0,5B, UL =228 B,
U%=045B, I,=32MA, =—10..470°C, me
BOTIEC  1evviiciieeeieiretieeessrrrteeeeesneeesesreseessaaaaraesssnansasseerans 048
BLIXOAHOe HANpPAKEHUE BLICOKOrO YPOBHSA TIPH
U, =4,758B, Uy,=—63B, U,=55B, UL=2,28 B,
U3 =045 B, [,=0,15 MA, T=—10...+70° C, e Me-
HHEE  vvvrveieieereieneisssansnnsssnssnseeaessenasseererssassrsssrsssnsarnanseesaeans 24 B
BHIXOIHOE HANpSKEHHE BHYTPEHHETO ONOPHOrO HC-
tounuxa npu U, =5B, U;,,=—63B, U =228B,

U%=045B, f,=715MI'y, T=425C ..ccccvrnn... 24.268B
Tox yreuku Ha Bmxogax mpm U, =525 B,
U,,=—6,3 B, UL=228 B, U2 =0,45 B,
fo=715MI'n, T=-10...+70°C, ue Gojee ... 100 MxA

Bxoauno# Tox Hu3KOro ypOBHS NO BXxomaM «TaxT»,
«3anyck», «PaspewicHue cYdTBIBAHUA» (MO BHIBOJAM
I—4) npu U, =525B, U,,=—6B, U%=-0,1B,
fo=T,15 MI', ne Gonee:
T=425°C et 2,5 MA
T=—10..470° C e, 3IMA
BxoaHoil TOX BbICOKOro ypoBHA mo BxoaaM «Taxty,
«3anyck», «PaspelieHue CHYUTBIBAHUI» (IO BBIBOJAM
I—4) mpu Uy =525B, Uy,=-6B, UL=—0,1B,
Sfo=715MI'y, T=—-10..+70° C, e Gomee ... 0,4 MA
BxomHoii Tok B mponecce npeobpazoBaHMsA IIPH
Uy =5258B, Uy=-63B, Uy=55B, UL=228B,
U%=045B, f,=7,15MTly, ue Gonee:
T=425°C  eirrince e
=—10..470° C
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Henuueiivocts mpn  U,;=4,75B, U,,=-6,3 B,
Uy=—0,5.558B; U%=045B, f,=7,15 MI':
T=425"C et iriereescirese e s aenes —2..+2 MP
T=—10...4+70°C e —4..+4 MP o
Ouddepennpmannnan Henuueinocts npu U, =4,75 B,
Uy=—63B, US%=045B, f,=7,15 Ml
T=425"C e —~1..+1 MP
T=—10..470° C oot ~2..+2MP
AGcost0THas TOrpelIHOCThL Npeodpa3oBaHus B KOHEY-
HOWf To4Ke mikaabl (YHHUNOSISAPHBIA pexuM) TpH

U, =4,75 B, Un,=—6,3 B, Uy=2,5B,
Uy=—0,5..55B, U=045B, f,=715MIu
T=425"C oottt snans ~10...4+10 MP
T=—=10...470°C coovorrerrrrnrisrirrirrsencernisnsessearens ~15...+15MP

AGCOMOTHAN NOrPEUIHOCTL NPeo0pa3oBaHUs B KOHeY-
HOM Touke mKamet (OWmoJsApHBI pekuM) npH

U, =4,75 B, U,=—63 B, U,n=2,5 B,
U,=-—3.3B. U%=045B, f,=7,15MI'x
Tt 25 (oo ese e —10...4+ 10 MP

T=-10..+70 C ~15...+15 MP
Koadduuent simsiug HecTaOUILHOCTH HCTOYHUKOB
TIMTAHUAST HA BBIXOAHOC HATIPSDKCHUE BHYTPEHHETO
omopHoro  ucrounmka npu U, =4,75.525B,
Uy,=—6B, UL=228B, U ~=045B, f,=7,15 MI'u:
T=425"C oottt ~5..+5MB/B
T=—10...470° C (it —10...+10 MB/B
TemnepaTypHbiii k03 dHimeHT BXOAHOr0 HanpAXKeHUS
BHYTPEHHCTO ONOpHOro McTtoyHmka upm U,;=4,75 B,
Up=—6B, UL=228 B. U% =045 B, f,.=7.15 MI'L,
T=—10..470° C i arernianasresee e —200...+ 200 MxB/°C
Bpems npcobpazoBaHus HpH U,y =475 B,
U,=—-63B, U,,=—05..55B, U2 =045B,
Jfo=715MI'u, T=-—10...470" C, He Goaeec ............ 2 MKC
Yucno paspsgor upn U, =4,75B, Uy,=-63 B,
Uy=-05...5,5 B, Ui=228 B, U2 =045 B,
fo=T15 MM, T=-10...470° C, e Menee ............ 12

ﬂpenem.lme IKCIIYATAHHORHDIC 12HHLIC

HanpspkeHne nHTaHuS! v

Uni (BBIBOI 19) oot teen e 4,75..5,25 B
Uz (BBIBOA 20) cooiiiiiiiiiireiieiiiie et evee st eeenassrnse e —6,3..257B
Jl1amazoH BXOJHOro RaNpSKeHUS:
npu pabote ¢ BRyTpeHnuM WOH ..., —-0,5...+558B
npu pabore ¢ BrewHUM MOH ..o —-3..+3B
Hanpsaxenne Huzkoro yposas mo Bxoflam «Taxty, «3amyck»,
«Pa3peineHne CYMTHIBAHUA» (BBIBOABL I—4) ...ocovvviviervceveniinns —-0,1...4045B

Hanpsxernne BbICOKOrO ypoBHA MO BXomaM «Takt», «3amyck»,
«PaspemeHne cuuTHIBAHUAY (BLIBOABI I—4) .....ociiviiiiiiiannnn, 2,28..4,75 B
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BuixonHOH TOK HM3KOro YPOBHA
BbixoiHOM TOK BBICOKOTO YPOBHS
TemnepaTypa OKpYXalomici cpeibl

Mpeseabitbie JeKTpuyeckHe peXHMbI (Bhiaepxkka ne Gonee 14 3a BeECh

Hanpsxenue nutanus:

Bxoanoc HampskeHHC

neproJ dKCnyaTalHn)

<55B
. >—66B
—4B<U,<4B

Hampsaxenue no sxoaam «Taxty, «3anyck», «Paspelcnue

CYHTBIBAHUMN,
HU3KOro YpOBHS

BBICOKOI'0 ypoOBHA

BrixoaHo¥ ToOK:
HHM3KOr0 YpOBHSA

BLICOKOT'O YPOBHA

He OGouiee:

INotpebasemas MoumHocTs, He Oonee ...

Usx o, 118 (Bunon. pes.)
4

2

T
\K11681782

~ 5257

\ \
Un=4758 —
51 84 57 60 631Uyl 8

-2

Tunosbic 3aBHCHMOCTH Ha-

NPsKEHUsl CMEINEHHSA HYyNsS

OT HaNpsKeHds NHTaHAA

U,, B OHOONAPHOM peXH-
me pabornr ALIIT

.06B
525 B
........................................................ <04 MA
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Tunosbie 3aBMCMMOCTH He-
nuHeitHocTH §, u muddepen-
HHATbHON HEAMHEHHOCTH
8,; OT BpeMeHH 1peobpa-
soparusa ALIT K1108[1B2

Tunossle 3aBUCMMOCTH HE-
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PCHIMANbHON  HEMMHEHHO-
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TunoBbie 3aBHCHMOCTH TOKOB MO- Tunossie 3aBucUMOCTH aBCOMOTHO! MO-
tpebnenna ALl K1108[IB2 or TPEHOCTH NMpeoOpa3oBaHus B KOHEYHOH

BpeMeHH TpeoOpa3oBaHus Toyke wkaaer ALITT K1108IIB2 ot Bpe-

MeHH npeoOpa3oBaHHs

Pekomelmamm Mo NpAMEHCHNIO

1. Ynpapnenne umdpossimMu Bxomamu AIIl ocymectsisercs JIOrHYECKMMH CHI-
Hanamu yposaed TTIL

2. Toxozagatomuii pesucrop HATT coemuneH ¢ BbIBOJOM 26 B MOXET TMOAKIIO4ATh-
cf1 k BHyrtpennemy unu Buettiemy HMOH. TNoaknmovenme x WOH BuiBoga 31
MukpocxeMbl 103BonuT mepesectd ALl B Gumonspmsiif pexum paGoThl.

K sexxony HMOH BUC (BeiBom 26) nomyckaercss TOJIKIIOYEHME BHELUHETO
KOHJeHcaTopa ¢uiabTpauuu eMxocTeio A0 0,47 Mx®. Ilpu 3TOM TOX B Lenu BbIxoma
UOH B yuunonspHoM pexuMme paborst BUC ©e monxed npeBnmmuath 2,5 MA.

3. In1 TOBBIUCHHA CTAGHIBLHOCTH YACTOTBHI CICHOBAHMS TAKTOBBIX MMIYJbLCOB
K BBIBOAY ! MHKPOCXEMB MOXET MOJXTIOYATHCS KBAPLEBBIA PE3OHATOP C PE3OHAHCHOM
yactotoit He OGonee 7,3 MIu (sanpumep, tunma PKI170B). IHomyckaeTcs Bmecro
KBapreBoro Pe3oHAaTOpa MCIONbL30BATH KOHAEHCATOP €MKOCThIO 39 nd +5%. Curnann
BHEUIHErO TEHEPATOPa TaKTOBLIX umnyiabcoB ypoBueH TTJI mojaioTcs Ha BHIBOX
2 BUC AUIL Ilpn stom BhiBoa [ noakirodaercs K obumed wune (nubposas semis,
BeIBOZ 40). INATENBHOCTh BHEUIHNX TAKTOBBIX MMIYJBCOB HE JOJIKHA MpeBbIUAThL 60 HC.

4. Haubosnee dwyectBuTennubiM mapamerpom AIIT KI1108TIB2 x u3meneHHIO
HANpPSKCHHA TMTAHMA M TCMIEPATYPBI OKPYKAIOMICH Cpeibl SABIACTCH HANPAKCHHE
cMenlenna Hyna Ha BXxome. Ilostomy mnpumenenne BUC ALIT B usmepurenbuoit
annaparype TpebyeT TiateabHOM KanuOpOBKM 1m0 3TOMY HApameTpy ¥ MCHONb3OBAHMUS
HCTOYHHKOB THUTaHusf ¢ pa3bpocom Hampskenus He Oomee +1% OTHOCHTENHHO
HOMMHAJILHOTO 3HAYCHUSL

5. MNuraBue aHanorosoW u mudposoit uacteit BUC obecneunsaerca mopcoenuHe-
HMEM BmBoOB 20 m 2/ X ONHOMYy MCTOYHuKy HampskeHusa U,,. IlocnenosarennHo
C BHLIBOAOM 2] Jlomyckaercsi TMOAKIIIOYEHHE pe3uCTopa (uIbTpa CONPOTHBIICHUEM
2..30m.

6. Mowrax BMC ALIl ma mneyaTHHIX njaTax NPOM3BOAMTCA C DPA3fEeTCHHEM
"MiH aHalloroBoit m nudpoBoit 3emnu. Passogxa snexTpuyeckux ueneil (B 0cobeHHOCTH
no BuBOgaM 2—4, 27, 29, 30, 32) nomKna OCYUICCTBIATLCA INUHAMHM BO3MOXHO
MHHAMANBHOH JUIMHBI M JKPaRMPOBAHHLIMH [(POBOJHMKAMM.

7. Vnpasnenne mukpocxeMoit mo BxomaMm «Takt», «3anyck», «Pa3pemeHue CH-
THIBAHMA» (BBIBOJBI 2—4) OCYIIECTBIACTCS ynpasusromnM HanpsxenneM TTJI Huskoro
YPOBHA. ‘

8. B pekuMe aBTOMaTHHeCKOTO 3amycka BXoJ «3anmyck» (BbIBOja 3) PEKOMEHIYETCH
NOAKMIOUATh K Iume Oudposoit zemnu (BeiBOI 40).
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9. JAns cHwXeHHs ypOBHS TOMeX, NPHBEJEHHBIX KO BXOAY, YMPABIECHHUE BBIXOIHbiM
peructpoM no Bxoay «Pazpelende cuurhiBaHus» (BbIBOJ 4) M M3MEHCHHE BHEIHMX
CHTHAJNIOB Ha LMQPOBBIX BBIXOJAX PEKOMEHIYETCs OCYUIECTBIAThH MOCNe 3aBEepIlEHUs
IUKN2 KOAUPOBAHHUS BXOAHOIO CHTHAJA.

10. PexomeHayeMbie 3HauyeHHMs HanpsbkeHus BHemHero MOH He nomxHbI HpeBh-
matek 3 B ¢ myascanusmu mHe Oonee 0.005%.

11. Toxn morpebnenus aHanorosoél wactu (mo BuiBogaM [9 u 21) cocTaBnsior
He Gonee 30% OT cyMMapHBIX 3HaYeHHH TOKOB [y M I, 2. BXxoamoe compoTuBichue
10 asanoroBomy Bxody paBro | kOm+30%.

12. louyckactcsi NPOH3BONBHAA MOAAYa IIEKTPHYECKMX PEKMMOB HAa  BXOAM
Mukpocxembl. TIOAKNIOYEHME K HE3aJCHCTBOBAHHBLIM BbIBOJAM M 3aKOPAuMBAHHME HX
HA «3EMJIO» 3ampemaeTcd, pPaBHO KdK M NOMAJIaHue BHEINHEro JIIEKTPHUECKOTro
NMoTeHNMana Ha KpoilKy Kopmyca BUC.

13. CobcrBenHan pesoHarcHas 4actrotra BUC AIJIT K1108T1B2 5 kI'u.
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JloHo/mNTebHAN HTEPATYPA

denoproB B. T'., Texeu B. A. Mukpocxemnt [JAIl u ALIl: dyHxuponuposanmue,
mapaMeTpH, npuMeHenue.-—M.: Dueproarommsgar, 1990.-—C. 216—223.

Ko1112Mn3

Muxkpocxema npezacrasiser coboil aHTuIorapubMupyowuit npeodpasoBatenab TOKa
¢ KOMIApaTopoM s POTOIKCHOHOMETPHUECKUX YCTPOICTB B aBTOMAaTHYECKUX (oToan-
napatax. Ilpumensetca cosMmectHo ¢ mukpocxemamu KOH 211 wan KP11211114,
HMEIOIYMHE BHYTPCHHHE HUCTOUHMKA ONOPHOTO HATIPANKEHUA.

Bbinosiniena MO IUIAHAPHO-ONMTAKCHANBHOH TEXHONOIMM HAa OHMIONAPHBIX Tpan-
3UCTOPAX C H3OMALMER 3IEMeNITOB OGPATHOCMENICHHBIM p-n epexooM. KoHcTpykTuBHO
odbopMaeHa B MUHMATIODHOM IIMacTMaccoBoM kopmyce Turia DO8.16-1.

Macca Mukpocxemsl He Oojiee 1r.
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DyHkyuoHavHbiti  cocmas: [— norapudmupyrommit  ycunurtens; I[— ycHiMTeNs;
IIT—xomnapaTtop.

HasHnauernue evig00og. 1, 8, 9, 16—He HCNONB30BAHLL, 2— HEMHBEPTUPYIOMIMIK
BXOA JIOrapuOMUDPYIOUNIEr0 YCHIATENS; 3— BBIXOX JIOrapudMMPYIOLIEro YCHIMTENs
TEPMOKOMIIEHCHPOBAHHBIN; 4 -— BRIXOX JIorapudvupylomero ycumurens; 5, 14— BXomb
ONMOPHOro Hampsxeuus;, 6 —obmmit BeiBoa (—U,, —U,); 7—BXon kommaparopa,
10— sBuixog xomnaparopa; [l-—3MHUTTEp p-n-p BBIXOJAHOTO TpPaH3UCTOPa; [2—BBIXOJ
ycusutens; 13— MHBEPTUPYIOUIMH BXOX YCHIMTENA; 15— HEHMHBEPTHPYIOLMH BXOX
norapudMHpPYIOLIEro YCHIUTENs. :

OcuoBuble HapameTphi

HomHHaNbHOC HANPMKEHHE TMTaHUA

ONOPHOE HANPAKCHUE .evvveerrermrerreeeiriecmennrassesaseesesssssersanssesnssnsons . +1L1B

Tox norpebnenns mpu U,=+58B, U,=11B, [,=02MA, T=

=4 25° C, HE OOMEE ovvveeveriveaereireteensraerressesareencenraeescessessnssonasassnsosesss
THIIOBOE 3HAYCHHE ..

BeixoaHoe Hamps:keHHe yCHIAMTENs HpPH

=5xOM; T=+25°C: e
MAKCUMAJIBHOE 3HAUEHME, HE MEHEE ...cooooiierieeininreminminnionrenaanees 38B
THIIOBOE 3HAYCHHE
MUHMMATILHOE 3HAYeHWe, He Oonee
THIOBOC 3HAYCHHE

Brixoanoe wampsikenume xommapatopa mpu U, =5 B, U,=1,1B, S
R, =560 Om;
MAaKCHMANIBHOE 3HAYECHME, HE MEHEE .........ccoovemrmmernvnrenconaerenennes 45B %
THIIOBOE 3HAYUCHHME ..e.cccoiveieiiiricereianeaseasaseaeesessmneessannrasesasnsenaasss 49 B
MHHUMATBHOE 3HAYCHHE, HE OOJEE ..eocovreeirsreerirerrersiseoneenennns 02B
THIOBOE 3HAUCHME .ovvvieereceneirarenesensnnseeaesasssaesssssnsasasssnsssssssansess 0,1 B

M3Menenue BHIXOAHOTO HATIPAXKEHUA norapudMupyrowero mpeobdpa-
30BaTeaAs] TMPH HU3MCHEHMH Ha JEKaly BbIXOAHOTO Toka mpr U =
=58, U,=1,1B, [,,=0,2..500 MxA

He MEHEE: T= +25° C iiiiiiiiicimniicesitenesere e esieeessae s snaesnnes

CEmv. -

=—15..+55°C
He 60MICE: T= 425° C oot s e seee e i
=—-15...+55 C v

THIOBOE 3HAUCHME .ovveerveervinensierervereasssneasesssessaensresssesssransasrensness

Bxommoit Tox xommaparopa mpu U,=5B, U,=1,1 B, T=+25°C,

HE DOJEE  cooevereieierieeierieiinreiinreereeeeseraetreesessesasbessrssssssersssbsecssssesasnasts 0,2 MkA
THIOBOC BHAUCHHME ..vereveiererereersersvemseansuessrsosserasessnsessesnsessasassesaeass 0,1 MxA

OTHOCHTEIBHOE OTKJIOHEHHE BBIXOZHOTO HANIPMKCHMA OT Jorapud-

Mueckoro 3akoma 'mpu U, =5 B, U,=1,1B, J,=0,2..500 MxA:
T=425°C, HE DOMEE ..ceevrrrrecrereeerencrieeineenieesreseeecresnassenessnes 15%
THIIOBOE 3HAYCHHE
T=—15..455°C, HE OBONEE ...cc.ccovvrerrmrrrerriinrecrrrcerrereerrernnens 20%

Ilpeneabnbie xcrayaTauHoORMble JaHuble

.3.65B
08..1,25B

Hanpsxenne nuranus
Onoproe Hanpakenue
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CuHpa3Hble BXOMHBIC HANDPHKEHUA YCHIMTEJS 08...1,25 B
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THIIOBBIE 34BUCHMOCTH BhI-
XOIHOrO HANPSIKCHHA YCH-
sturens I o1 conporTuBiie-
HHA Harpyskd npy
T=+25°C 4 pa3iA4HbIX
3HAYEHHAX  HANMPAKCHHAK
MATaHHA

Tunosas cxeMa BKJIFOYCHUS MHK-
pocxems: K®11120003

Tunosble 33BUCUMOCTH BbI-

XOIHOrO RaNpSXEHHA KOM-

napaTropa OT CONpPOTHBIIE-

HUs Harpysku npu

T=+25 C # pa3auyHbIX

3HAYECHUAK HaTIPSHKEHUA
TIHTAHHA

Cxema BK.IHOYEHHR

Tunosas 3aBHCHMOCTb BhI-
XOJHOTO HANpsXEeHHs JIo-
rapuGMUpPYIOIEro  yCHJIH-
Teaa [ OT BXOJHOrO TOKa
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Mukpocxema npencTasiser cobo#t  ¢(ymkumonaspHRIAE npeobpasoBaTenb I
YCTPOHCTB 3KCIIOHOMETPHH M aBTOMaTHMKH (oToTexHuyeckol amnapatypbl. [Ipemsas-
HaueHa JUIS YNpaBJeHHA 3aTBOPOM H aBTOCMyckoM. BeinonHeHa w0 MiaHapHo-
SIMTAKCHATHLHOW TEXHOJOIMM HAa OUIOJIAPHBIX TPAH3UCTOPAX C H3ONALMEHA INEMEHTOB
obpaTHocMelEHHBIM  p-# NlepexoaoM. KOHCTpykTHBHO o¢opMieHa B MUHHMATIODHOM
mwiacTMaccosom kopriyce Tuma @08.16-1 (cMm. K®1112M713).

Macca Mukpocxembl He Ooyee 1.

16 1514 3 r " /)
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) I — 1
‘2 3 4 5 & 7 4

LT

Dyuxyuonasenwlii cocmag: —1-# yemswrens; [1—2-# ycwmrtens; II]—uUCTOYHMK
onopHoro Hanpsikeuus; IV —xoMnaparop.

Hasnauenue evisooovs: 1, 8, 9 u 16—He 3anefcTBOBaHBI; 2— HEMHBEPTUPYOIIMI
BXOJl NEPBOro yCUIUTENS:; 3— BHIXOA 1-TO ycUnMTeNs; 4 — BBIXOA MCTOYHUKA ONOPHOTrO
HANpsKeHud; 5— oOwwMi BBIBOA; O — HEMHBEPTHPYIOIMA BXOA Komnapartopa; 77—
HHBepTUpYIOIWMH BXO# KoMmaparopa; [0 ——BoIXox KoMIapatopa; [I/—HampsxeHue
mutanus (+U,); 12—Beixon 2-ro ycuiutens; I3 —HHBEPTHPYIOUMH BXOX BTOPOTO

ycunuTens; /4 -— HeHMHBEpTUpYIOUHMi BXxoa 2-ro ycusmresis; 15 — MHBEPTUPYIOUMHA BXOA
l-ro ycunutens.

OcHoBHEIE NMapaMeTphI

HomuHuanpHoe HanpsxeHde NUTAHHSA
Tox norpebnenus npu U,=5B, U, =11 B: b
T=+425°C, ne Gonee
THIOBOE BHAUCHHE ...coooviiiiiiiiiiirtisnesicetcne e sneesesassassntsssaseenes
T=—15..455° C, ue Gonee
THIIOBOE 3HAYCHHE ..oocovieeernecrinerssosseiieiesoesereeneneessscons
Boixoanoe Hanpsxenue i-ro ycunurens npu U, =5 B, Uy, ,=1,1 B,
T=+25C, R,=1xOm:

MaKCHMAJILHOE 3HAYEHHE, HE MEHEE ..oeceeeeieceerererieieneeaeesansansens 32B
THIIOBOE 3BHAUCHME .covieveeeeceeenrniereereereireerasosassnsnsssssseeesssnssssssssnnnnee 38 B
MUHHMAJILHOE 3HAUYCHHUE, HE OOJEE ..cocveriirciiiriieriiririreerenaonenne 0,5B

THIIOBOE 3HAYCHHE

Beixoasoe nanpsxenue 2-ro yeunurens npu U,=5 B, U, ,,=1,1 B,
R,=1xOMm, T=+425C:
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MaKCHUMAJIbHOC 3HAa4YCHHUE, HEC MCHeE

THIOBOE 3HAYEHHE ..ooovvienrioiiiriininasisnesanians

MHHHMaJILHOE 3HadYeHue, He Oonee ...

THMOBOE 3HAYECHHUE ....... SRV
BuixomHoe Hanpskenue koMmapatopa npy U,=5B, U, .. =11 B,
R, =560 xOMm, T=+25°C:

MaKCHMAJIbHOE 3HAYEHHE, HE MEHEE ....oeevrverieeerecacorecnvnemsennnsnnns 45B
THIIOBOE BHAUCHHE  ..occevveeieeeiieeeeiieeeeeanieeeeaaassnaesanasaesseesassnveseens 49 B
MHHHMAJILHOE 3HAYEHHE, HE OOJIEE ....ccovecciiiiriieciniiiieenaeeenienns 0,2B
THIIOBOE BHAUCHME .eeeerereeriurernrereneseneoaasoeiaronsnrranneraessensasasivanosnanss 0,1 B

BrixoaHoe HampsxeHWe onopHoro uctouynuka mpu U, =5 B, R, =
=2 xOm:
T=+25°C, "e Ooaee ... eetete et eetre et raaeae e raanans 1,2B
HE MEHEE .eoviviiiieiieietieeiiersi s eneessisasassbesae s benbs s asessasesrasssams s sains 0.85B
THUTIOBOE BHAUCHHE ...ooveeervereensrereesonearineassesressorsissesstenssiontetnosananne I,1B
T=—15...455°C, HE BOMNEE ..cooeoorrvrrrrricrreeiirenserecmeraraneeeeenans 1,25 B
HE MEHEE .ooviiiiiiieriviiinertineesreesesesrnssansssaresss matesssesaasonsessseesmarssaens 0,8 B
BxomHo# TOK ycuiauresls W Kommaparopa npu U,=S5 B:
T=425°C, HE BOJIEE .....coorrcerverrrecrrerrvierrereserariseesasrascasssaacns
THIOBOE 3HAYCHUE ...cceeerrrerreen
T=—15...4+55°C, He 6onee
THTIOBOE BHAUCHHE ....cervirereriareeerierniaaeaseaseesesieseesaesassnasesssesssnn
Koaddunuent ycunenus HanpsokeHus ycwuutened npu U,=5 B,
R,=1xOm:

1o yewnurens, T=+25°C, He MEHEE .....c.cocevveevveiereensnnen. 1000
THIIOBOE 3HAYCHHE

T=—15..455°C, HE MEHEE ....cocccceeriiirurrrrrrrrereironrreeneeeeeennns 800
2-ro yowiuteda, T=+25°C, HE MEHEE .....ccccocvvereeremrecennennn 1000
TUIIOBOE 3HaYeHHE

= —15...455° C, HE MEHEE .ccoeoreeeeeeeeeercreeeeneceeneeereisenesaanns 800

Hpenenb HBIC JKCIUTYATAOHOHHBIC JaHHBIC

HanpsakKeHHE THTAHER  .ocovveeeereeeieeerieeeiaeeeiesree et seeeesnesenseesssneeens 45.6B
CundazHoe BXOAHOE HANMPAXCHUE IPH .08.125B
TeMIepaTypa OKDYXKAIOWIEH CPEABL .cvoveerruerererrersienesesasronnnresesanns —15..+55° C;
o ' '
g"’f’ Uon , B E
12
1
Bwgoe o
11 |
//
Tunosasg 3aBHCHMOCTb BBIXOIHOTO Ha-
TpsKeHUst OMOPHOrO HCTOYHHKA OT CO- KOIH12011%
NpOoTHBJCHUA Harpy3ku npu U,=5 B, 10 4

T=+25C a1 7 10 Ry, k0
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458 458 / 498
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KO11200% / ROII2ONY V KP112074
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THNOBBIE 3aBUCHMOCTH BBI-
XOMHOrO Hampsixenus l-ro
YCUIIUTEIIA OT COIIPOTHUBJIIC-

Tunossle 3aBHCUMOCTH BbI-
XOIHOTO HaNpsKECHUA KOM-
naparopa OT CONpOTHBIIE-

TunoBsle 3aBHCHMOCTH BbI-
XODHOro HampsxeHus 2-ro
YCHIIUTEAA OT CONPOTHBIJIE-

HUS Harpysku Ipd  Hus HArpy3xu OpH  Hus HArpys3Ku IIpH
T=+25°C u pazmuuabx T=+25°C 4 pazmuuabix T=+25°C ¥ pasiIuIHBIX
3HAYCHHUAK HANpsAXEHHA  3HaYeHHAX HANPSDKEHMST  3HAYEHMSX HanpsHxCHUs
NMUTauMs NUTaHus NUTaHNuS T
CxeMBl BKJIIOYEHHS
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Rl 10x t
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In 5

[MpusnunuansHas sdeKTpuveckas cXeMma
aBTONyCKa s (hoToammapata:

R5>(Un"'0,1 B—U,)/ L max;

R7>(Uy"p_0,6 B)/’Bmax;
R8>(Un‘uou_‘0s1 B)/Ixmax-

»

[MpuHiMnuangbpHas JEKTPUYECKAs CXeMa
WHIMKATOPHOrO YCTPOHCTBa /i aBTO-
Matuyeckoro ¢oroanmapata
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KM118MA2A, KM118MA2B, KP1118MA2A,
KP1118MNA2b6

MukpocxeMsl NpencTaBIAloT coboit Habopb! (YHKIMOHANBHBIX 3IEMEHTOB Iis
noctpoenus 10-pa3psansix OGbicTpoaeiicTBytomux npeobpa3oBaTeneid BXOTHOro ngo-
HYHOro MapasjenbHoro HUGPOBOro KoJa B NPONOPUHOHANBHBIA €My TOK Ha aHa-
norosoM seixone. IlpemHasHaveHnl AN 0OOpaboOTKHM BBICOKOYACTOTHBIX CHMI'HAJIOB
B TeJICBM3HOHHOHW W M3MeEpuTelbHON ammapatype. 1o BXOJHBLIM JIOTHYECKHM YPOBHSM
coemectiMa ¢ nupposeiMu TTJI- u DCJl-muxpocxemamu. BrlnmonHeHsl mo cXeMe
CYMMHMpPOBAHUSL [BOMYHO-B3BCLIEHHBIX TOKOB, BHIpAGAaTHIBAEMbIX IEHEPATOPAMH TOKOB.
NaroToBnens! N0 OUIONAPHOM IUIaHAPHO-3MUTAKCHAIBHOM TEXHOJIOTMH C H3OJIALMeiR
OGpaTHOCMEMIEHHLIM p-1 TepeXxoaoM U cofepxar 1648 HHTerpalbHLIX 37I€EMEHTOB.
KoHcTpykTuBHo o¢opMiIeHsl B MeTaJlIoOKepaMHYeCKOM Kopnyce Tuma 2123.40-6(3)
(KMI1118ITA2) u maactMaccoBoM Kopmyce thna 2123.40-1 (KP1118IIA2).

Macca mukpocxem B kopmyce 2123.40-6(3) He Gosee 8 r, B xopnyce 2123.40-1 ue
Gogyiee 9r. .

2123 40-6
15
| ]
ik -
| - /’ i | \\
932
19%25=475 15
0,55 (40 bs1b0508) I
40 E
S— J—
%
Jona -1 LJ’ 2
Ky
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Dyuxyuonaavnvili cocmag: 1— 16 npeobpazosareneil sBxoaHuix yposued (ITV); 17—
11-paspsmusiii pxomuoit peructp (PT); 11118 renepaTopoB paspsaameix TokoB (I'T);
IV—8 tokoBpix mepexiovartesieit (TII); V-—npenusuoHHas MaTpuia pe3ucTOpOB
tina R—2R; VI— onepauuoHuetii ycumutens {(OVY).

I- 1604 I-Pr - y7i-v7fg I0-SKI-SK19 ¥-PI1
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Upn 123 1
+ 56y
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* Hasnauenue 6v160006; 2— HaUPsixeHUE UCTOuHHKA nmutanus (U,,); 3 — koMreHcanus
4aCTOTHOH XapakTepucrukd OV; 4 -—HanpshkeHHC HCTOYHHKA OINOPHOTO HanpsXeHus
(Uw); 5, 6, 8—ananoroeas 3emilsl; 7—BBIXOJ; 8— HCTOYHUK HANPSKCHUS MUTAHHS
(U,1); 10—undposas 3emns; I/—sxon G; 12—sxoxn C; 13— uHBepTHPOBaHHLII
sxon C; 14— unsepTHpoBanubii 8xoa G ; [5— unpeprupopasuuii sxoa D1; 16 — BXon

D1 1-ro paspsana (crapuero); /7—sxox 2C; 18 —uusepTHpyeMbii Bxoa D2; 19— Bxon
D2 2-ro paspaga; 20—sxoa H; 21—sxon L; 22— MHBepTHPOBaHHBLIA BXOM
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D3; 23—pxon D3 3o paspana; 24 —HHBEPTHPOBaHHBLIA BXOJ D4; 25—mxon D4
4-ro paspana; 26— MHBEPTHPOBAaHHBIA BXOH 33; 27—sxon DS 5-ro paspana;
28 — HHBEPTUPOBAHHBIA BXOH, 35; 29—sxoa D6 6-ro paspsana; 30— uHBEPTUPOBAHHBIN
BXOX 5—7; 31—sxon D7 7-ro paspsna; 32— uHBepTUpOBaHHKE Bxox D§; 33— Bxonm
D8 8-ro paspana; 34—wuHBEPTHpOBAHHBIN BXOA D9; 35--Bxom D9 9-ro pa3psna;
36 — uuBepTHpoBanubii Bxox DIOA; 37-—pBxon DI0A 10-ro paspsaga (MiaaLIero);

38 —uunBepTupoBaHHui Bxon DI0B; 39—sBxoa DI0B RONOJAHMTENBHOrO Ppa3psana;
40, 1-—mnHe3anelficTBOBAHHBIE BHIBOJBIL

Ocobennocmu pabomvl Mukpocxemol. B MukpocxeMe IPHMEHEH KOMOWHHpOBAHUHEIH
crocof B3BellMBaHUA Pa3pAMHBIX TOKOB, NPH KOTOPOM TOKH BOCBMH MIIAILIHX
pa3paaos (¢ 3-ro mo 10-it) GopMnpyIOTCSE METOAOM JeeHus PaBHBIX TOKOB FeHEPATOPOB
B Matpuue peuctopoB R-—2R. Tokd nepBoro (CTapuiero) H BTOPOro pa3pauos
TMOCTYNAIOT Ha BHIXOA Npeobpa3zoBaTens HemocpeacTBeHHo. MX 3HaueHMf COOTBETCT-
BeHHO B 4 u 2 palza Oosbille KaxAaoro 43 TOKOB MIIAALIMX Pa3pAfoB.

BaBelnBanke pa3pAAHBIX TOKOB OCYLIECTBISETCA B MNMAapasUlefbHO BKIFOYEHHLIX
HOCHTHYHBIX CTPYKTYPHBIX 3BEHbAX, COCTOALIMX M3 TEHEPATOPOB TOKOB M TOKOBBIX
nepexoyaTee.

CorslacoBaHie BXOJHOTO PETMCTPA C BHEIHMMY MCTOYHMKAMHM LM(pPOBOro CHTHajA
o JIOTHYECKKM YpOBHSIM OCyllecTBisieTca ¢ Tomoisio [TY. B 3apucumoctd oT
Boifpannoro pexuma paGotel LIAI mo cormacoanuto ¢ TTJI- mmu 2CJI-muxpo-
cxemamM Ha [1Y modaloTCA wWanpskeHus OT HCTOYHHKOB NUTamms +5 u —5B
cooTBeTcTBenHo. Hamuume B IV unBepTHpyrommMx BXOHOB NMO3BOJISET NOMABATh HA
ux sxoxs! (kpome H, L, 2C) napadasubie curdansi ¢ yposusamu DCJI, 4To moBhIHaeT
noMexoycroifynsocTb LIATI u yMeHbIIaeT Bpems 3a/iepkKH pacrpPOCTpaHEHHS CHUTHAJA.

BXOmHOR perucTp sABJIAETCH NPHEMHUKOM LU(poBOi unbOpMaIyH H JEeMCHTOM
yTIpaBlieHdsl TOKOBbIMH MNepeimouatenamd. OH coctouT u3 11 asyxtaxTeix OCJI
D -TtpurrepoB co cTpobupyeMbiME BXomamH. Bxom cuHXponuzaumu C TNO3BOJISET
NOAABaTh YNPABISIOLIME CHIHABI OJHOBPEMEHHO HAa COOTBETCTBYIOLIME BXOMBI TOKOBLIX
TepexyoMaTesiel; Npd MX WISHTHYHOCTH HOCTHIalOTCS MakcHMaldbHoe GnicTposeCTBhe
MHKpPOCXEMbI M MHHHMMajbHas aMIUIATYyda BbIGPOCOB BBIXOQHOrO HAaNpSHKEHNS IpH
H3IMEHEHNH BXOJHOTO KoJa.

Bxomuo#t peructp mmeer 10 unpopmaunonmsix Bxosos (DI/-—DI0A) u ponoj-
HuTenbuble Bxoasl (H, L, 2C, DIOB, G) co caemylouuM Ha3HaueHdHem: H— s
YCT4HOBJIEHHA B COCTOfAHHME JIOTMYeCKOM | BBIXOJOB TPWUITEPOB, Ha BXOABI KOTOPBIX
nofad norudeckuit 0; L-—UI% YCTAHOBIeHHS B COCTOofHMe Joruueckoro 0 BeIXomos
TPUITEpOB, Ha BXOIbl KOTOPBIX mojaHa Jjoruueckas 1; 2C-—nand HHBEPTHPOBaHus
8x0AHOHN MHboOpManuu Tpurrepa |-ro paspsna; 0B xi1a ynpaBieHHMS OONOJHHTEIHLHBIM
(Mnamwum) paspsgom UHAIl, G— nns  ycTaHOBiieHHS B COCTOSHHE JIOTMYECKOro
0 BBIXOJOB BCEX TPHITCPOB BHE 3aBHCHMOCTH OT CHTHAJOB Ha OCTaJbHBLIX BXOZA&X.

Hanuuue nepevucieHHmiX BXogoB B LH(pOBOH YacTH MHUKPOCXEMBI I03BOJISAET
OCYLIECTBIATL (yHKuMM Npeobpa3zoBaHus: NpAMOro u oOpaTHOro mnapauleNbHbIX
JABOMYHBIX KONOB B HaNpsKEHHE; NMpsMoro # ob6paTHOro ABOHYHOIO AONOJHHUTEIBHOro
KOa B HANpMXKEHHe, a Takxke ycraHosieHus Ha Bhrxoge LIAIl manpskenns koHeyHoi
TOYKH XapaKTepucTHKH npeobpa3zoBaHus 0e3 M3MEHEHHS BXOMHOTO KOJa, HaNpskKEHHS
HaYafbHOH TOYKHM XapaKTEpPHUCTHKH NpeoOpa3oBaHUA (B TOM uucie Hyns) 6e3 usmMeHeHHs
COCTOSHMA TPUITEPOB PerHCTpa WM BXOAHOIO KoJa. 3Ha4YeHHs BBHIXOJHOIO HANpPskKeHus
ATl npu pa3smuuHbiX KOMOGHHALMAX BXOMHBIX HH(MPOBBIX BXOMOB NMOKa3aHbl B Tabiulle.
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CooTBeTCTBHe BBIXOJAHOIO chrHajna mukpocxem KMI1118ITA2, KP1118I1A2 sxomuomy
nagposoMy KoOXY HJIH BBINOJHAEMOl onepaumdy Npeodpa3oBanmsk

Bxoab! (BeIBOIBI) Buixoanoe Bun sxomioro uudposoro
HalpsxXeHue, KOHJa W.IM BbINOJNHAEMOM
c I ) 2¢ | b1 Dpioa 6. 19, 23| DB B onepaun npeobpasoBamus
(12) | 0y | @) | (7 [25.27,29. 31. 33. 35, 37| (39)
1 0 0 1 00...00 0 0 IpsMoii napanienn-
: ii...11 — 1,023 |HbId NBOWYHBIH
1 | 1 1 00...00 1 —1,023 | O6parHbiii mapannes-
11...11 0 Hplil  IBOMYHBI]
1 0 0 0 10...00 0 0 IIpaMoit mapaJienn-
i1...11 —1,023 |upiid GunosspHbid, g0-
HOHAIONMA 10 JBYX
1 1 1 0 10...00 1 —1,023 | O6paTHelit napaiienb-
01...11 0 HbIM,  JONONHAIOUWIMA
0 IBYyX
1 1 0 X XX..XX X —1,024 |YcraHoBka KOHEYHOM
TOYKM Xd4paKTEPUCTHKH
npeobpa3oBaHUS
1 0 1 X XX.. XX X 0 YcTaHoBka HavabHOMU
TOYKH HYJIA XapakTe-
pHCTHKH mpeobpaszo-
BaHHUA
0 X X X XX.. XX X 0 CrpobupoBaHue BhIXo-
Ja peructpa

IMpuMeuanue. X-—IPOU3BOIILHOE COCTOSIHHE.

TeHeparopel TOKa NpPeACTaBAfOT CODOH TpaH3HCTOPBI, BKIIOYEHHBIE IO CXeMe
¢ obuell 6a30#, B IMHMTTEPHOH Ilemd KOTOPhIX HMEIOTCS MPEHM3HOHHBIE DPE3HCTODHI
R,. BoixoaHO#l TOK TeHEpaTOpoB onpeneifdercd HANPSKCHUEM Mexay 0a3od TpaH-
3ucTOpa ¥ INMHOH MCTOUHMKA mnutanusa U,, (BbiBOom 2).

Llend KONNEKTOPOB TPAH3MCTOPOB FeHEPAaTOpPOB TOKA TNOAKIOYeHH K 00b-
CIUHEHHBIM SMHUTTepaM /[IH(depeHInanLHO! tapsl n-p-n TPAH3UCTOPOB, HA KOTOPBIX
BHITOJHEHb Kaxapii u3 10 TokoBwmIX nepekmouartened. [locneauue ynpapistorca
napagasHblMH CUTHAJIAMH, NOCTYNAIOUIMME C BBIXOJOB TPHITEPOB BXOJHOLO PErucTpa.
B MOMEHTBI 1EpEKIIOYEHHS HANpsHKeHWs B TOYKAX COEJAMHCHHH T[EHEpPaTopoB
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W MepeKirodaTe]e TOKOB HE H3MEHSIOTCS, 4TO 1O3BOJIAET W30exaTh Nepe3apana
NPOXOMHON €MKOCTH M IMOBBLICHTH OBICTpONEHCTBHE MHKPOCXEMBI.

AHaIOroBpie NEPEKIIOYATEIM B 3aBHCUMOCTH OT CHUTHAJIa YNpaBjieHUs KOMMYTHDY-
0T pa3pAaHble TOKA HAa nenu PM uad Ha [MHY aHajJoroBoi 3emud. IlpenusnoHHbie
pe3uctopsl PM  BuImOMHeHBI B 6a30BBIX CHOAX TPaH3UCTOPOB M H3OJIUPYIOTCA p-n
nepexofiaMK, MPUYEM H3OJIMPYIONMA CJIOH KOJIMeKTOpa MNOoJBENeH K CepelHHE TeJja
pe3ucTopa, 4To oOfecmeuMBacT INOCTOSHCTBO HANPSKEHHS CMEIICHHA p-n Ilepexoa
MEXAY PE3UCTOPOM M H3OIMPYIOUIAM CJI0eM. B 3TOM cilydae CONPOTHBIICHME pe3UCTOpa
He 3aBHCHT OT 3HAUYCHUA W NOJAPHOCTH HANMPSKEHHA, NPHIOKEHHOIO K €ro BHIBOJAM.
Conporusnenue pezuctopa cocrasndger 112,5 OMm, a conpoTubienune 3sesa PM B Touke
ee NMOAKMIOYEHHS K AHAJOrOBOMY mepexitodaTeno—75 Om.

OnepalMOHHBIA  YCRJIMTENb B MHMKPOCXEME HCIONb3yeTcs U1 NOANEepxKaHKA
MOCTOSHHOIO BhiIXogHoro HampspkeHus LIAIT mpu konebaHusx TteMnepaTyphl OKpY-
KAOWEA CpeAbl ¥ HanpsKkeHHs HCTOYHMKA NHTaHWA. MeXaHHM3M 3Toro mporecca
3aKJII04aeTCd BO B3aMMHOM peryIMpCBaHWM HANPSOXKEHWH Ha TpPaH3MCTOPE TeHepaTopa
TOKAa M ILIMHE WUCTOYHWKA MuTauud /,. C 3Toil leaplo B MHKpOCXEME CONepXHTCH
JATYMK OTKJIOHEHMs HANpsxkeHus, BBHUIOJNHEHHBIA HA 'UEThIpeX TeHepaTopaX TOKa,
HACHTHYHBIX Da3pAXHBIM M HArpPYXEeHHBIX HA PE3UCTOp compoTusienueM 4R/3. Toraa
W3MeHEeHUs BbixonHoro Hanpsokenus IIAIT, Bri3BaHHRIE yXOHaMKM HapaMerpoB TIeHe-
paTopoB M uepekIfodatesiel TOKOB, OyAyT HACHTHYHB H3MEHEHWSAM B NardMKe.
Hanpskenne Ha BBIXOAE JaT4MKa MOCTOSHHO CPAaBHUBACTCA C ONMOpPHBIM HANpPSXCHHEM
(ebiBon 4) Ha Bxome OV u KOppeXTHPYETCA C LEJbi0 WX BhIpasHHBaHus. CxemMoOTex-
Hudeckn OV moctpoeH Ha Tpex Kackafax aAdddepeHuMaNbHBIX YCHIMTENEH, co-
rJ1acOBaHHBIX Mexay coboii npu NOMOuM 3IMHTTEPHBIX INOBTODUTEIEH.

OCHOBHBIC NapameTphl

HoMuHanpHOE HanpsxXeHHEe NUTaHHUS:
U,, (swiBom 9)
U, (seiBOm 2)

Tox norpebnenus [,

U,=525B, U

(no BbIBOI[y 9) npu
2=—525B, U,

on~—

U,=04B, T=-10..4+70° C, ne 6onee .................. 15 MA

Tox norpebnenus I, (10 BbHIBOOZy 2) 1pH 1t

U, =5258, U,,=-525B, U,,=—1024 B,

Uys=04B, T=-10..+70°C, (B pexume TTJI)

n U,=0B, U,=-5258B U,=-1,024B,
=—185B, T=-10..+70° C (B pexume ICJI),

HE BOJIEE wovieiiiei ettt et st —120 MA

Hanpsxenne cMemieHMs Hylls Ha BbIXofe (BBIBOI 7)

mpu U, =5B, U,,=-—475B, U,=-1024B,

Uy,=24B, U,=04B, T=-10..4+70° C, (8 pexume

TTJ'I) u U,=0B, U,=-475B, U, =-1024B,
m=—081B, U,=-—185B, T=—10. +70°C (B

pemee BCII), He BOJIEE evviereetreieceiceie s ire e renanen,s -10 MB
Jlnarxaaoﬂ BLIXOJAHOTO HANpsxkKeHUA (BbIBOA 7) MNpH
U, =58, U,=—35B, Uy,=-08..—-12B,

,x—24B U,=04B, T=—10..+70° C, (8 pexume
TT) u U, =0B, U,,=—5B, U,=-08..—12B,
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U,=-081B, U,=—185B, T=—10..+70°C (s
pekuMe DCIT) oo
BxoaHO# TOK HH3KOIO YpPOBHS:
npu U, =525B, U,,=—-525B, U, =—1,024 B,
U,=04B, T=-10..470"C, (B pexume TTJI
no nipsaMeiM BxogaMm) u U, =0B, U ,=—525B,
U,,=—1,024 B, U,.=—185B, T=
=—10..+70° C (8 pexume OCJI no mupsaMsIM
BXOAAM), HE MEHEC ....coveeerriieiieriirreneasiitiiniesaannies
mpe U, =08, U,=-525B, U,=-1024B,
U,=—-081B, U,=—185B, T=-10..+70° C
(B pexume DCJI o UHBEPTUPOBAHHBIM BXOJAM),
HE MEHEE ...vevveeerenravevneseeesteniessiesneseesseiesasessesneenes
BXOAHOH TOK BBICOKOTO YDOBHS:
opn U,,=525B, U,,=-525B, U,=—1,024 B,
U,=248B, T=—10..+70° C, (8 pexume TTJI
no npsmeiM Bxoxam) u U,, =0 B, U,,=—5.25 B,
U,=—1,024 B. U,,=-0,81B, =—
=10..+70°C (B pexmme DCJI no npsaMsiM
BXOZAM), HC MEHEE ...oeorrrereereiiiiiinnreensiesneeeasinnaes
npu U, =0B, U,=-525B, U,=-1,024B,
U,=-081B, U,=-—185B, T=~10..+70°C
(8 pexxume DCJI N0 MHBEPTUPOBAHHBIM BXOaM),
HE BOJIEC .vovvecemenneeniiiniiiiiceeccee et
A6comoTHas NOTPEeUIHOCTE npeobpasoBaHus B KOHEY-
HoW Touke mxkamsl mpu U, =5B, U,=-5B,
U,=-10248B, U,=24B, U,=04B, T=
=-10...+70°C, (8 pexume TTJI) u U, =08,
U,=-5B, U,,=—1,024 B, US=—-185B,
Ul=—081B, T=-10..+70°C (8  pexuMe
DCTL) oo cerree e tenne ettt et eeanb e
Hemuneitnoers npu U, =5B, U,,=-525B,
U,=-08.-12B, Uy=04B, T=-10..+70 C
(8 pexume TTJ) u U, =0B, U,=-525B,
U,=-08.~12B, UL=-081B, US=-185B,
T=—10..4+70° C (8 pexume DCJI):
KM1118ITA2A, KPIHIBITA2A ..o
KM1118ITA2B, KPIIISTIA2B .......ccinei,
ung B % OT NONHOH 1IKanbI:
KM11I8TTA2A, KPIIISITA2A ...,
KMI1118TMA26, KPILI8TIAZE ...
Hduddepernmansias  Heaumeltnocts npw U, =5 B,
U,=-525B. U,=—08..—-12B, UL=24B8,
U%=04B, T=-10..+70°C (8 pexume TTJ)
v U,=0B, U,=-525B, U,=-08.-12B,
UL=-081B, UX=—185B, T=—-10..+70°C (8
pexume DCJH):
KM1118I1A2A, KPI1118ITA2A ..........cccevvees
KM1118ITA26, KP1118ITA2B .....cccoocoviieevne

0..—1,024 B

—750 MKA

—350 MxA

—150 MxA

—100...4100 MB

—05.405MP i
—1...4+1 MP :

—0.0489... +0,0489%
—0,0978...+0,0978%



K1118MA2 (A, E) Y

Wi B % OT HONMHOH 1IKasbl:
KMI1118T1IA2A, KP1118TIA2A ... —0,0978...4+0,0978%
KMI1118TTA2E, KP11I8ITA2b ... —0,195...4+0,195%

BpeMs YCTAHOBNGHHS BHIXONHOTO HANpskeHus' mpH
U,.=5B, U,,=—5B, U,=-08.—128,
Ul=24B, U%=04B, T=-10...4+70° C, (B pexu-
mMe TTN) u U,=0B, U,p=-5B, U,=
=-08.—-128, UL=-081B Ul=-185B,

=—-10...4+470° C (B pexume ICJI), we Gonee ..... 80 ue
BpeMst 3aQepXKKKM pACHpPOCTpamenus cvrHama® mpu
BKMOYEHMM W Belkjtodenmnd npu U, =5 B,
U,=-5B, Uy,=-08.-12B, UlL=24B,
U%=04B, T=-10..4+70°C, (8 pexume TTJI)
u U,=0B, U,=-5B, U,=-08.-12B,
UL=-0,81B, UL=~-185B, T=—10..+70°C (B
pexiMe DCJI), He BOJIEE .....oooieririeciieneier cereaiernenieene 30 ne
Yucno pasps1oB npu U,,=475.5258B,
U,=-4,5..-575B, U,=-08..—12B, U,=
=24B, U%=04B, T=-10..+70°C, (8B pexuMe
TTN) v U,=0B, U,,=-525.4525B, U,=
=-08..—12B, UL=-081B, U%=-183B,
T=—10...470° C (8 pexume OCJI), He MeHee ...... 10

! Tunosoe 3HAuEHHE BPEMEHM YCTAHOBJEHHS BBIXOFHOTO Hanpmxenua IIAIT 45 mc.
2 TunoBoe 3HAUECHHWE BPEMEHH 3aJEPKKH PaclipoCTPaHEeHWs CcHTHana 15 He.

Ilpezlenbm.le JKCRAYATAUHONNLIE NaHHbIC

Hanpsokenve nutanns:

U,, (BbiBOR D) ettt r et r s aeeee 4,75..5,25 B

U,, (seiBOO 2) ... —525..-475B
OnopHoe HanpsKeHHe -12..-0,8B

BxoaHoe HampskeHue HH3KOro ypoBHs, HE Oonee:

B pexuMe TTJl oot 08B

B peXUME DCIT .o —-1475B
BxonHoe HampskeHHe BBICOKOTO YPOBHS, HE MEHEE:

B pexkuMe TTJL e -2B

B pekuMe DCJT ..ot —L105 B
TeMnepatypa OKPYKAIOMIEH CPEOBL .....c.covivveraveriecrniusrerassasenss —10...+70° C

Tpenensubie tekTphueckne pexnmbl (Bhaepxka ne Gosee
14 3a Bech NEpHOI 3KCITYaTanun)

Hanpsxenne nuTaHus:

12 ereerieee et e es s b b sar e e aes
ONOpHOE HAMPHAKEHHE ...oo.veneenererrreriroanes

HanpsxkeHnue Ha JOrHYecKMX BXxoaax .
Hanpsxense Ba Bxogax 5, 6, 8 (amamorosas 3eMis) ...... —1..+1B
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’g H187A2(4,8) | 4 KII8ITAZ (4, F) KI118MTA2 (A, B)
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Tunopble 3aBHCHMOCTH TO-

Turnosble 3aBHCHMOCTH He-

Tunossle 3aBUCHMOCTH He-

xoB rnorpebnenus LIATl  numeiiHoctn 8, m audde- smHenocTd 8, w audde-
KM1118I1A2 (A, B) peHnuManbHOW HelMHelfHO-  peHIMANbHOW HeNMHeifHO-
[KP1118ITA2 (A, B)] or cmu 8n2 AT  cru 8y2 HAI
TeMIlepaTypbl okpyxa- KMI1118I1A2 (A, B) KMI111811A2 (A, B)

roumei cpenst [KP1118TTA2 (A, B)] or [KPI1i8ITIA2 (A, B)] or

Hanpsbkenus nuraHus Uy,  TeMnepaTypbl OKpyxXa-
ouielt  cpeasl
Tyer, #E Lyer , HO U;, M8
T

W RIIBNAZIA, ;)W 5 KIIENAZ(4,8])] 0 p
Ji 9 ~10
30 I = 2 —
o e = e Y I O
20 0 KIBNAZ (A, 6,
15 =] L 0 -0 742 (4,)
8255125 -5 -4875-4754,,B 20 0 20 w0 60T°C 4625 475 4875 5 125Uy, B
Tunosble . 3aBucuMocTH  THnosbre 3aBMCMMOCTH  THMOBRIE 3aBHCHMOCTH Ha-
BpEMEHH YCTAHOBJICHHST  BPEMEHH YCTAHOBIICHHS  NpAkKeHUR LIATI
BBIXOAHOIO  HANpsXEHMS  BbIXOAHOro  Hanpsxkenms KMI1118[1A2 (A, B)

ITAIT KM1118ITA2 (A, B)
[KP1118ITIA2 (A, B)] or
HanpsokeHus mMtTanusa U ,:

I1—sB pexume ICJI npu

CMEHEe BXOIHOTO IH(POBO-

ro xoma or ll.11

k 00..00; 2—B pexnme

3CJI npu cMeHe BXOZHOTO

undposoro xoaa ot 00...00
x 11..11

ITATI KMI11181TA2 (A, B)
OT TEMIIEPATypbl OKpYyXa-
1omeit  cpelpl:

I1—p pexume OCJl npu

CMEHe BXOJHOTO UH(POBO-

ro xoma ot 11..11

kK 00..00; 2—sB pexume

9CJ1 npu cMeHe BXOTHOTO

undposoro xoaa ot 00...00
x 11...11

[KP1118ITIA2 (A, B)] B pe-

xume TTJI or manpsxeHus

MUTaHUS Ua: npu
Uy, =—5B:

1— cMelLieHns HYJIS H2 Bbi-

x0ae;, 2— B KOHEYHOH Tou-

K€ XapakTepPHCTUKH NMpeob-
pa3oBaHusA
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k111801424, 5)

-125 - .
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15
575 <5105 -5 4875 4,750y, 8

Tunosble 3aBHCHMOCTH  HaNpIKCHHN

ITAIT KM1118ITA2 (A, B) [KP1118ITA2

(A, B)] B pexume TTJI oT nanpskeHus
U,, opn U,;=5B

l-—cMeuleHHS Hyns Ha BeIXOfe; 2-—B
KOHEYHOH TOYKE ILHKAJIBE

Ui, ng

" Tiagnazin 5)

10 7 7

X4

-5 Z

-10 _— E

15

20 6 40 60 L°C
THnOBbIE 3aBHCMMOCTH  HANpPAXEHMR
LIAIT KM1118ITA2 (A, B) [KP1118M1A2
(A, B)]

I-—B KOHeYHO!l TOYKE XapaKTePUCTHKH

npeobpazoBauus B pexume ICJ, 2—

CMEINCHUS HY/11 Ha BHIXOJC B PEXMMAX

<ICH u TTJ, 3—B XOHedHOH TOYKE

XapaKkTepHCTUK# Mpeobpa3oBaHis B pe-
" xkume TTII

I;, MA
Gl s s o
’;Z KITEIAZ (4, 5) | 6
w i
) s 7
B e it ——
ol =
P R N2 el A
o .L/L -
w St
2%&: =T g
1 %
-390 AV
-ppgL =] g
W 0 W w 0T

THnoBHEe 3aBHCHMOCTH TOKOB:

HAIT KMI1118ITA2 (A, B) [KP1118I1A2
(A, B)] or Temmeparypsl OKpyxatourei
cpeabl / -——BLICOKOTO YPOBHS IO BXOJY
C B pexume ICJI; 2— BBICOKOTO YPOB-
Hf IO UHBEPTHPOBAaHHBIM  BXOJaM
DBI—DB10B B pexume ICJI; 3— BbI-
COKOro ypoBHa mo BxogamMm DBI—
DB10B, C, 2C, H, L, G B pexuMe
TTJI; 4—BBIcOKOTO YpPOBHA IO BXOAAM
2C, H, L B pexume ICJI; 5 — BBICOKOTO
ypoBHsa mo Bxoay G B pexume ICII;
6 — BBICOKOrO YPOBHA IO UHBEPTUPOBAaH-
HoMy Bxomy G B pexuve DCJI; 7—
BLICOKOrO YypoBHA no BxogaM DB1-—
DB10B B pexume ICJI; 8—-uu3koro
ypoBHs 110 Bxogam DBI-—DBI10B B pe-
kume TTJI; 9 —HuU3KOrO YpOBHA MO
BxomaM C, 2C, H, L, G B pexuMe
TTJI; 10—muu3koro ypoBHS 10 UHBep-
THpOBaHHOMY Bxoay C B pexume ICJ;
11 —munskoro yposHs 1o sxogam DBl —
DB10B B pexume OCJI; 12— Hu3K0rO
ypoBus mno BxogaM C, 2C, H, L,
C B pexume ICJI, 13-—Hu3Kkoro yposus

1Mo MHBEPTHPOBAaHHBIM Bxogam DBl —

DB10B B pexume OCJI; 14 —Huskoro
YPOBH IO HHBEPTHPOBAHHOMY BXOIy

G B pexume ICII



— 225 —

K1118M1A2 (A, B)

Iy, mAA
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K11181A2 (A, F)

4,625 4,75 4875 5 4125 525U, B

Tunosuie 3aBucuMocTH TOKoB LIAIT
KMI1118[TA2 (A, B) [KP11181TA2
(A, B)] or manpsxenus nutamus U,
1 —mnotpebnenus I, npa U,,=—5B
B pexume TTJI; 2—sBricokoro ypoBus
no sxogam 2C, G, H, Lnpu U,,=—-5 B
B pexume TTJI; 3—sBbicokoro ypoBua
no BxogamM DBI—DBI0B, C npu
Uys==5B B pexume TTJI; 4—no-
Tpebnenns Iy, npu U,,=—5B B pe-
xuMe TTJ; 5—mHu3xoro yposus no
BxonaM DBI-—DBIOB npun U,,=—5B
B pexume TTJI; 6—Hu3skoro ypoBms
no sxomaM C, 2C, H, L, G mpu
Uyp2=—5B B pexume TTI1

« TunoBele 3aBHCUMOCTH TOKOB AN

KMI1118IIA2 (A, B) [KPIIi8I1A2,
(A, B)] or HanpsxeHMS nuTaHus U,,:
1— BBICOKOrO YPOBHS IO MHBEPTHPOBAH-
HoMy Bxody G mpu U,;=0 B B pexume
ICJI; 2— BLICOKOIrO YpOBHS O BXoJam
2C, H, L nmpu U,;=0B B pexume
ICJI; 3-— BHICOKOTO YPOBHS O BXoAy
G mpu U,;=0B B pexume ICJI;
4—BBICOKOIO ypOBHA NO  BXOZaM
DBY—DBI10B, C npu U,;=0B B pe-
xuMe ICJI; 5— BICOKOro ypOBHS O
HHBEPTHPOBAHHBIM  BXoJdaM  DBl1—

DB10B npn U,;=0 B B pexume ICJI;
6—BBICOKOTO  YPOBHA TNO  BXOJaM
DB1—DBI10B npu U,;=5 B B pexume
TTJI;, 7—BBICOKOro YPOBHA IO BXOAAM
2C, H, G, L, Cnpu U, =5 B B pexume
TTJI; 8—Huskoro ypoBHS NO BXOJaM
G, C opu U,,=0B B pexume ICJI
9—HH3KOr0 ypoBHA N0 BXogaM G,
C nmpu U,;=5B B pexume TTJ;
10—muu3koro ypoBHs mno Bxogam 2C,
H, L npu U,;=5B B pexume TTJ;
11— Hu3xoro ypoBHs no Bxogam DBl —
DB10B npu U,;=0 B B pexume ICJI;
12—mnu3koro ypotHs no BxogaM 2C,
H, L npu U,;=0B B pexume ICJI;
13— HU3KOT0 YpOBHS IO WHBEPTHPOBAH-
HuMm  BxogaM DBI—DBIOB  mpu
U,1=0 B B pexame ICJI; 14 —Hu3koro
ypoBHsa no BxogaM C, G npu U,;=0B
B pexume OCJI; [5—norpebnenus
Lys mpu U,;=0B B pexume ICJI;
16 —notpebnenus I, npu U, =5B
B pexume TTJI
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Pexomenaauun no NpHMEHEnnIo

I. Hanpskenus nurtamMs npd pabote  MmkpocxeM B pekume  TTJ:
Uy=+5B+5%, U,=—5B+5% u B pexuMe ICJI: U, =0B, U, ,=-5B15%.

2. Boino v LAIT HarpykeH Ha BHYTpEHHHIl pe3ucTop R.

3. Mexny BeiBoaaMu 2 ¥ 3 peKOMEHAYETCS NOJAKTIOYATH KOHAEHCATOP €MKOCTHIO
] Mx® Ans KOMOEHCALMH 4acTOTHON XapakTePHCTHKH BCTPOeHHOro QY.

4. Boixox MUKpPOCXEM HENOCPEACTBEHHO COrjIaCyeTCs ¢ JMMHMEH, MMerollei BOHOBOE
corpotuBieHue 750 OM.

S. Mopagox mnoaxkmovdeHUs BHIBOJOB MHKPOCXEM K MCTOYHHKAM HAINPAKEHHS
rnurauds B pexuMe TTJl cnenyromuit: BeiBoast 5, 6, 8, 10—-x oOwell iiMHe, BBIBOJ
2-—K WCTOYHHKY HamnpsikeHHs nuTaHust U, BBIBOX 9——K HCTOYHHKY HanNpsAKCHUS
nuranus U, ,; BeIBON 4—-K HCTOYHHKY OMOpHOro Hampsxkenus U,

6. ITopsinok NMOQKIIIOMEHUS BBHIBOZOB MHKPOCXEM K MCTOYHHKAM HaNpsKeHHH
nutanus B pexkuMe ICJI cneayromuit: BwBoanl S5, 6, 8, 9, [0—x o0Olgeit wmHe;
BBIBOJ 2-—K WCTOYHHKY HanpsKeHHs nataHuds U, ,; BbIBOA 4—K NCTOYHHKY ONOPHOrO
Hanpsokenus U, ,.

7. BeIxonHbie HANPSXEHMs, YKa3aHHble B TaGuMie, JUIS NEPBBIX INECTH KOJOBBIX
KOMOMHALUH HA BXOJaX MUKPOCXCM YCTaHABJIMBAOTCH MOCNTE MOAAYH HOMOKHTEIBHOrO
¢poura uMnynsca nmo sxoay C (BmiBog [2).

8. Tunosoe 3uaycHHE aMIITHTYAbI BHIGPOCOB BBHIXOAHOIO HANPKEHUSA He NpeBbilua-
er 10 MB npu nnmtensuoctH 3 He.

9.B pewxume TTJl HesapelicTBOBaHHBIE BXOABI MuxpocxeM OCTAalOTCA HERnO-
JKMoYCHABIME  (ecmu motpebyercs MogaTh HA HHX CHrHaj Jsiorudeckoit 1) #nu
MOJKSTIOHAIOTCA Yepe3 PE3HCTOp conporuBiicHHeM 3 KOM x obGweit (undpoBoif) mmHe
(eci noTpebyetcs moJaTe HA HuX curHanm Jorudeckoro 0). IMapadasubie Bxonsl
B pexuMe TTJI He ucnonb3yloTcd M He MOIKJIIOYAIOTCS.

10. B pexume OCJI HEHCIONB3OBAHHBIE BXOJBI MHKPOCXEM OCTAalOTCH HENO-
AKmoYeHHbIMU (ecnii noTpe6yercs NOAATh CHIHAN JIOCHYECKOM 1) MM MOAKIIOYANOTCS
Yepe3 pe3ucTop conpoTHeiaeHMeM 50 kOM K muHe MCTOYHMKA nuTaHua U,, (ecan
norpebyercss nogats curuan noruueckoro 0). HeucHonb3oBaHHbIE HHBEPTHPOBAHHBIE
BXO/bl HE MNOOKIIOYAIOTCH WIH HA HHX NOAAIOTCA mnapadasHble CHTHAJIBL.

I1. ITomava kakux-1nGO INMEKTPUYECKUX CHTHANTOB K MeTaJlTIOKEPaMHYeCKOMY
Xopnycy MHKpoCxeM M He3ajelicTBoBaHWBIM BbiBomaM [ H 40 3anpemaercs.

12. PexoMennyercs pasgensth UUGpPOBYIO M aHANOrOBYIO 3C¢MJM Ha ILIaTe
H COCAHHATH MX TONBKO B OJHOW TOYKEe-—Yy MCTOYHHKA HANpPSKCHHS NUTAHU.
Moaxmouenne 0Gwux BLIBOAOB S5, 7, & /0 Kk MeTaLlOKepaMHYeCKOMY KOpIycy
MHKDPOCXEM 3aMpPEILACTCA.

13. K BmBOnaM 2, 4, 9 MHKpOCXeM HEOGXOAMMO TNOAK/IIOYATL KOHIEHCATOPSI
eMkocTbio 0,1 Mxd.

14. Ha BpeMeHHOR muarpaMme paGoOTHl MHKPOCXeM JUIMTENBHOCTB BXOAHOTO
TAKTOBOIO MMIIYJbCA T He MeHee 15 HC, BpeMs 3a/epKKM TAKTOBOTO HMMIybca f,
He MeHee 20 HC, BpeMa HapacTaHHs (pOHTa M cmaga uMuyiabca He Gomee S Hc.
Yacrora cnepoBanus uMmnynscoB He Gonee 20 MIu.

15. NonycTuMsle WMIyJbCHBIC BBIGPOCH HanpskeHHH Ha LHQPOBeIx BXomax U,
He npessitmaror 0,3 B B pexume TTJI u 0,1 B B pexume ICJI.
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TunoBas c¢xema Bkmoyenus L[AIl TunoBas cxemMa  Bxkmrodenus  IJAIT
KMI118[TA2 (A, B) [KP1118ITA2 KMI11181T1A2 (A, b) [KP1118ITA2
(A, B)] B pexume OCJI (B ToM uuciae (A, B)] B pexume TTJI

B napadazsom ICJI ¢ yyeToM coemurie-
HUM, 00O03UAYEHHBIX IUTPWUXOBBIMH Y1H-
HUAMH)

Jlono/uKuTenbHas aMTepaTypa

BoicTpojeiicteyronme unrterpansbasle MukpocxeMsl LIAIT u AIT1 u w3mepenue ux
napamerpos // A.-Hl. K. Mapuukssuuioc, 3.-A. K. Barganckuc, P. JI. Mounonac
nap. Toa pex. A.-F. K. Mapuuukssuutoca u J.-A. K. Barmanckuca //— M.:
Paguo u cBa3s, 1988.— C. 37—49.

KM1118MA3, KP1118NA3

Mukpocxemsr NpeacTaBiafioT co0oif  OBICTPONEHCTBYIOUIME BOCBMUpPA3PSAIHBIC
npeobpa3oBaTeii BXOAHOTO JBOMYHOIO MapaiiciibHoro nudpoBoro xoja B IIpo-
NMOPUHOHAIBHBI €My TOK Ha aHAJIOTOBOM Bhixo/ic. [Ipe/iHasHaueHbl il NPHMEHEHMA
B BHACOTCXHHMKe, anmaparax [udpOBOro TeneBuacHHS W Ap. BbilOIHEHB IO
CXeME CyMMHpOBaHMS IBOMYHO-B3BEUICHHBIX TOKOB, BbIpabaThIBaeMBIX Napajule/IbHBIMH
reHepaTopaM# TOkOB. W3roToBneHs! 0[O0 GUIONSPHOH NTaHAPHO-IMHTAKCHAIBHON
texHosorud  ICJI-cTpykTyp ¢ wusomdnuedl 3eMeHTOB OGpaTHOCMELICHHBIMH  p-1t
nepexoJaMi M conepkaT 160 MHTEIpanbHBIX 31eMeHTOB. KOHCTpyKTHMBHO OGOPMIICHBI
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B MeTaljiokepaMuyeckoM Kopnyce tuna 2120.24-1 (KMI1118ITA3) u nmacTtMaccoBom

kopnyce 239.24-2 (KP1118I1A3).
Macca mukpocxem B kopnyce 2120.24-1 ne Gomee 3,8 1, a B xopnyce 239.24-2 me

bomnee 2.
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Dynxyuonaavuorii cocmas: |— UCTOYHUKH JBOHYHO-B3BEIICHHBIX PAa3pAJHLIX TOKOB
(OBe 4YeThIpeXpaspsiHble TPYMIObl IE¢HEPATOPOB TOKAa H [BOMYHO-B3BELUCHHBIX pPE3H-
CropoB-aenuTesieR ), J/— aHaoroBhie NEpPeKIIOYaTeNH, yIpaBiseMble THQPOBLIM KOIOM;
III—OVY crabmiuzauyup  BBIXOAHOrO TOKA; [V-—WUCTOYMHMK OHOPHOTO HANPSKEHHS

(UOH).

Hasnauenue swvi6odos: |-— BXon 1-ro paspsaa (crapuiero); 2— BXoa 2-fo paspsna;
"~ 3—sxoa 3-ro paspsga; 4-—Bxon 4-ro paspama; S—BXxoA 5-ro paspsga; 6—Bxoj

6-ro paspaga; 7—Bxod 7-ro paspspa; 8—Bxoa 8-ro
pa3psaga (Mnamuero); /2 — HanpsKeHUe HCTOYHHMKA MNUTAHHSA
(= U,,), 13— nanpswxeude wucrounuka nutanus (4 U,,);
16 —obumit BeBOA (uQpoBOit); /7-—o00muit BbIBOA (aHA-
JoroBsiil); 18— aHaJIOroBuIf BBIXOA; /9 - AHANOIOBLINA BbI-
xon (MHBepCHbIt); 2/ —- BBIXOA omopHoro manpsxenus (U,,);
22 —unpepcublit  Bxox OV; 23-—sxox xoppekuuu OV,
24—sxon QOV; 9—11, 14, 15, 20— ne3aneiicrBoBaHHbIE
BBIBOJBI.

Kaxnpiti paspsa HAIT coctout u3 napamiensHo co-
eIHHEHHBIX TOKOBBIX HEpekirouaTesneif, reHepaTropoB ¥ NeNH-
TEE TOKOB, YHCIIO KOTODBIX B Pasps/ie NPONOPHAOHAJILHO
ero Becy (or 4 mo 1). OOmee 4ucio Takux CoeAUHEHHI
BOCeMb (JIBe TIpynNbl HO YEThIpE paspsga B  KaxA0H).
IepBas rpynna o0beIMHAET CTapILUKE, a BTOPaf — MIAIIHE
paspagel 1AM, Kiou crapwero paspsaga B rpynnax
COMEPKUT YeThIpe OJUHAKOBBIX TOKOBBIX NEpeKIIOYATENS
(VTI0—VTI17) u reweparopa roka (VT2—V'TS), a Takxke
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pe3ucTopHblif aexurtens (R2— RS). Paspaasl Bropoit Ipynnbl NOCTPOCHSH! € NMOMOIIBIO
aHATIOTMYHBIX 3BEHLEB, NPHYEM MOCIEAHMH YeTBEpThIA DPaspAl OTJIMYAETCS TeM, UTO
B €ro neHd NpoTekaeT BJBOE MEHBIIMH TOK, YeM B NpeAbIAYyINEM TpETHEM paspsje
(3a cYeT yMeHbiEHUA IJIOTHOCTY TOKOB B IMHTTEPE TPaH3HCTOpa IeHeparopa TOKa).

Beixogsoit TOK dYeThipeX MIAJIIMX pa3psJoB BTOPOU Frpymmsl INOCTYnaeT Ha
Buixodsl LIAIT 4epe3 rToxoBwit Aenmurens ¢ xodbduumueHTOM fesicHus 1:16.

TokOBble TepeKIIOYATENH YIPABIAIOTCA BXOAHBLIM 1HOPOBLIM KONOM HEMOCpes-
CTBEHHO.

BHyTpeHHUH 30HHBII HCTOYHMK ONOPHOTO BaNpSKEHHA INO3BOJSET IOIYYaTh
HaNpsKEHHe, OTPHUATENLHOE OTHOCHTCIBLHO 3€MUJIH.

OnepauuoHHBI YCWIHTENb Mpe¢/AHA3HA4eH A8 CTaOWIM3anMu BBIXOJHOLO TOKa
IIAIl npu H3MCHCHMSX CONPOTHBIICHNN DE3UCTOPOB B ACIMTENAX, HAMPSKCHAR
aMmuTTep—0a3a M KO3(pHIMEHTOB yCHJICHHS TPAH3UCTOPOB B IeHEPATOPaX TOKOB.

MikpocxeMsl 06ecnieiHBaloT COBMeCTUMOCTD ¢ ludpoBbiMu ICJII-MuUKpocxeMaMH.

.
g

%

OcroBubie NapaMeTpbi

HoMHHANLHOE HANpSKEHUE MHTAHUS:
U,y (BBIBOA I3) oottt 5B
U,y (BBIBOO 12) et -52B )
Toxu notpebnenus npu U,,=525B, U,,=-546B, i

L’uns_l‘zs Bs U2x=—1.75 B, T=—-10...+70° C, HC

6onee:
I, (o BBIBOAY I3) i, 20 MA
L., (HO BBIBOLY 12) .oocoveriiiniininreeececeninnsrenenne 80 MA

Brixo/iHoe HanpsikeHue BHYTPEHHETO HCTOYHHKA OMOPHO-

ro Hanpsxenus npu U,,=5,25 B, U,,=—546 B, UL, =

=—09B, T=—10..470° C ...cccoiriririciienene -1,3..-128B
Juana3on AOHYCTHMOIO HampsieHWsi Ha BBIXOAE Npu

U, =525B, U,=-546B, U,=-12B, UL=

=—09B, Uy=—1,75B, T=—10..470°C .............. -1..+3B
BxomHoit Tok Hu3koro yposHs mpu U,, =5.25B, U,,=

=-548B, U,=-125B, U%=-1,75B, T=-10..

b TO% €ttt et —20...+20 MgA
BxojHo# TOX BeICOKOTO ypoBHS np# U,,=525B, U,,=

=—-546B, U,=-125B, UL=-09B, T=-10..

et 709 C, HE BOTCE wevvvecveiivieeieieeeeeeee e e e e 250 MKA
Brixoasoif Tox cmenienus wyns npu U, =525 B, U ,=

=-546B, U,=—125B, UL=-09 B, U =-1,75 B,

T= =10, 470° C oot —200...+200 MKA
PasHocTs BBIXOAHBIX TOKOB mpu U, =525B, U,,=

=—546B, U,=—-1,25B, UL=-09B, U\=-1,75 B,

T=-10...4+ 70" C, HE BGOMEL ..oococc..ovverrrvrvrerrrerririrenrennnes 200 MxA

Tox nonno#t wxams npy U,,=525B, U,,=—5,46 B,

U,=-125B, UL=—09B, Uy=-1,75B, T=—-10...

e T07 € e s 18..22 MA
Henuneitnocts npu U, =5,25B, U,,=—49%4B, U, =

=-—125B, UL=-09B, U4=-1,75B, T=-10..

..+70°C (B8 % OT mnomHOW ILKabl)
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Hubdepenimansras  wemuneiinocts npun U, =525 B,
U,=—494B, U, =-125B, UL=-09B. Ul=
=—1,75B, T=-10...+70° C (8 % or noaHo# wkamsl) ... —0,195...+0,195%
AGconroTHAsS NOTPelIHOCTh NPeoOPA3OBAHAA B KOHEYHOMH
Touke mkamul npu U,;=525B, U,,;=—494B, U, =
=-09B, U%=-1,75B, T=-10..4+70° C:

¢ BHYTpeHHMM HcTouHnkoM U, =—125B ... —2..4+2MA

C BHEUIHUM HCTOYHMKOM U, oo, ~2..+2MA
BpeMﬂ YCTAHOBJICHUA BBIXOJHOrO TOKa (BBIBoA I8) mpu

U,=5B, U,,=-528B, U,=-1258, UL=-09B,

US=—175B, T==10..470° C, He 60CE ....cc.cn. 10 s
Yucno paspsigos npu U, =525B, U,,=—-494 B, U, =
=-1,25B, UL=-09B, U%=-175B, T=-10..
et 707 C, HE MEHEE .oeoiiiieimeceereeie e 8

Hpelle.'lbllble IKCNAYATAIMOHNBIE JaHHLIE

HanpsxcHue naTaHus:

Uyp (BBIBOA 13) e 4,75..525 B
Uya (BBIBOI 12) i —5,46...—494 B
HanpsxeHne BHENIHETO MCTOYHHKA ONOPHOTO HATPSDKE-
HIHISL  ooviieeeiiieieee e e e setastes es e vneee fasa b e s e abbee s sh e bntae e snteae e s nee s -13.—12B
Bxo/HOe HanpsiKeHHe HU3KOTO YDOBH# ... -52..—1,75 B
BxoaHoe HanpsKEHHE BBICOKOTO YpPOBHS -0,92..4+0,8 B
TeMriepatypa OKpYXAIOIIEH CPEABI .....coocevveriiicieeennnnn. ~10..4+70" C

Mpumeuanue. JonycTuMoe 3HaYeHHe CTATHYECKOTO MOTeHIMANA He Gosee
200 B.

[penenbiibie dNexTPHYECKHEe PekAMbI (Bbllepxkka ne Gonee 14 3a Bech
NIEPHOJ IKCTITYATALHH)

Hanpsxenne nuranus:
Uygs HE DBOMEE oo

Ubzy HE MEHEE ..ot
BxonHoe HAMpshKEHAEe HH3KOrO (BBICOKOTO) YpPOBHS

Hanpmkeﬂue BHCHIHETO OMOPHOTO HCTOYHHKA .....oeeevennni..
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Tnort, Tnovz, HA |6nul, A Ly, HE
15 ! g —7 |
k16043 | 1 12| 7
,J o =], T 1
0= S 7
| J
224 s v — g2 PP e SRR
52 2| | 187145 p Y (kHBNAT |
475 50 525Uy, B 475 50 825Uy, B 475 50 Uy.B
Tunosble 3aBUCHMOCTH TO-  THNOBHIE 3aBHCMMOCTH a6-  THmobmie 3aBUCHMOCTH
ko morpebneuns LIAIl  comoTHOH  HOTPELIHOCTH  BpEMeEHM yCTanoBJICHHUS
KMI1118TTA3 (K11181TA3) npeoGpasoBanus B kowed- LIATI KM1118MA3
OT HANpSKEHHs NuTaHHs  Hoi Touke iukamasl LIAIT  (KP1118ITA3) or Hampsixe-
U, npa Uy=-352B: KMI1118ITA3 aug  tmTamus  U,; mpu
(KP1118I1A3) oT HampsixXe- Ugr=-52B:

I_Imu-l; 2—'Im2

Inorz , 14
-58 HITIEITAS]
60 —
- 1 /

62 =
54653552 -507-496 1, , B

TunoBasi 3aBHCHMOCTBL TOKa
notpebnenns [, ARl
KMI1118MTA3 (KP1118I1A3)
OT HaNpSDKCHHS TNHATAHUA
Uy mpn U, ;=5B

nas  nutamms Uy,
Ugs=-—528B:

opu
I—c sHyrpennamM HOH;

2--¢ wueitnam HWOH

lé‘ﬂml ’ ”A :
KHINBTIAT

42 >
L ———

-2 /

=548 <833 -82 -507-494 Uy, 8

Tunosble 3aBECAMOCTH a6-
COMIOTHOH  MOTPELIHOCTH
1peodopa3oBaHAs B KOHEY-
HOM Touke wWwkanm IIATT
KMI1118MA3
(KP1118ITA3) oT Hanpsixe-
Husl TnwTasuMs U,; npu
Ua1=5B:

1—c puyrpennaM HWIOH,
2—c sHeumnMm HOH

1, 2—po suiBOKaAM 18 u 19
NpH cMeHe uMbpOBOro Ko-
na Ha Bxogme ot 11..1i
x 00..00; 3, 4—no Bbi-
Bogam I8 u 19 npm cMmewe
mmdpoBOro koja Ha Bxofe
or 000...00 x 11..11

Ingry » MA

15 KMITI811AT

S
]

154
"

54653552507 Uhy, B

Tunosas 3aBHCHMOCTb TOKa
notpebnenns [, IIAIl
KM1118I1A3 (KP1118I1A3)
OT HANPDKCHHA [HTAHUA
Uy, mpn Uy=5B
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K1118NA3
t.'!cr, He Mma‘nuir % Ié‘"'ﬁ"“” %
B 412

. , KHII8HAS RII1180AF
P a0 6,08

7 P 1 H [ J = [ 12 —
7= o} 1 AT ~
0 " L knniepis 0,005 7 i 1 ]
58546 5,05 ~52-507-49% Uy, B K25 50 525Uw,B  ~589-596-533-52-507 U,y , B

THioBbIC 33BUCHMOCTH Bpe-
MeHH ycraHosiacHus LIAIT
KMI1118ITA3 (KP1118ITA3)
OT HANUPSKEHASN HMTAHUS
Uy, ipu U, =5 B:

1, 2—mno BbiBOAAM I8 u 19
TpH CMEHE IHGPOBOro koaa
Ha Bxoge or 00..00 x 11...11

TumoBbie 3aBUCHMOCTH He-
nuneitnoctd 3, u auddepen-
RHATBLHON HEJTMHEITHOCTH
3, LAIT KMI118ITA3
(KP1118TTA3) or Hanpsxe-
uus  maTaMus U, Tpu
Ugr=—52B:

1, 3—mno swBONMy I18; 2,
4—no BeBIBOay [9

TUIOBBIE 3aBHCHMOCTH He-
JmneitnocTa 8, U muddepen-
HHATIbHOMN HeJIMHEHHOCTH
8,2 LAIT KMIIISIIA3
(KP1118T1A3) oT manpsmxe-
HHSL MCTOYHMKA THTaHHs
U, mpu U,,=5B:

1, 2-—mo BuBOmy 18;
3 u 4—nmo BuBOgY 19

Tyer 2, HE Inory, MA Inovz , #A
”
\ KN11181143 KNII8NAZ KNI118AT
15 17 92
\7
13 \z \ 15 01
10 \\\ 15 0
7 N % ~ -a1
T~ ’ \\
4 JV{/ 13 N g2 |

-60-30. 0 30 677,°C

Tunoseie 3aBUCMMOCTH Bpe-
MEHH YCTAHOBJICHMS BBIXO]l-
HOTO TOKa B 30H¢ +2 MP
AT KM1118T1A3
(KP1118ITA3) or Temmnepa-
TYpHl OkpyXaromei cpeapl

I—no smBOgy /8; 2—mo
BhiBOgy 19

-60 30 0 30 60 WBILTC

TunoBas 3aBUCHMOCTbL TOKA
norpebeama I, LIATT
KMILI8ITA3 (KP1118ITA3)

OT TEMIEpaTYphl OKpYXa-
rotlelt  cpeabt

60 -30 0 30 67 WLC

TumoBasi 32BHCHMOCTB TOKA
notpebaenusa I, LAIl
KM1118ITA3 (KP1118I1A3)
OT TeMIepaTypbl OKpyXa-
fomeif  cpeapt
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lﬁﬂrﬁﬂul:% Iﬁnm]: HA lﬂuxo; AIﬂmx 0y HKA

a4 42 01

27 17 KI111871AF ’ 2 KH11601AF ' KH1I1801AF
01 = 7 T

(2 — 4 y P—— -

LS 1= L7 -q1 L]

60 -3 0 30 0 905%C 6050 0 30 60 T°C -60-30 0 30 60 9MI°C
Tunosble 32BHCHMOCTH He-  THNOBhie 3aBucHMOCTH 26-  TUmoBbie 3aBHCUMOCTH
JMHEAHOCTH O, u anddepeH-  COMOTHON  MOTPEMHOCTH  MapaMeTpOB LAIL:
LIMaJbHOH  HequueHHocTH  mpeolpaszoBaHHs B KOHEY- KMI118ITA3 i
8, HAIT KMI1II8IMTA3 wmoii Touke wrxanm AN  (KP1118ITA3) or Temnepa-

(KP1118ITA3) ot remmepa-
TYpul OKpYXaromieit cpensl:

1, 2—no semBonmy I8; 3,
4 no swBony 19

KMI1118I1A3
(KP1118ITA3) or Temnepa-
TYpPBl OKpYXaroileid cpebl:

l-—c pHytperuum WOH;

TypBl OKpYXarotlel cpeisi 5

;
1 — BBIXOAHOrO TOKa cMe-'
LEHUs HYJIS; 2— Pa3HOCTH |
BHIXOJHBIX TOKOB CMelle4 !

2—c suemtnumM MOH HHS HYJI
18, % tyer, HE 6ol , 14
o wmenns |7 - 4 ; kmimgnas |
o1 . 7 13 ‘N'\\-L~ -5 Zi -
005t J ; -10

P KHIIBNTAS -5

0 10 2 30 40 50K, 0

Tumnosbie 34 BHCHMOCTH

HEJIMHEKHOCTH IIAIT

KMI1118ITA3 or conpoTn-
BJIEHHA Harpy3Ku:

l—no BuiBORy 18; 2—no

W 45 W8 47 48 49 R, 0w

TunOBbIE 3aBHCHMOCTH Bpe-
MEHH YCTAHOBJICHUS BBIXOJ-
HOTO TOKA LA
KM1118I1A3
(KP1118I1A3) ot compoTus-
JIEHHSl HATPY3KH:

by 45 46 47 48 Ry, Oef

THnOBBIC 32BHCUMOCTH a6{§
COJIIOTHOW  TMOTPEIIHOCTH
npeobpaioBaHns B KOHEY-
HoM Touke wkansl LIATT
KMI111811A3
(KP1118ITA3) oT conpory-

BBIBO, 19 i
W {, 2-—no BbiBOAaM I8 u 19 BJICHHA HArpyskit:
* npa cMeHe uudposBoro xoaa  /-—c BHyTpeHHHM  HOH;
na Bxome ot 00..00 2— ¢ BHemHuM HMOH
x 11..11; 3, 4—mno BBHIBO-
aam 18 u 19 mpm comene
uu¢POBOTO KOAa HA BXOJE
or 11..11 x 00..00
Tunosbie 3aBUCHMOCTH BPEMEHH YCTa-
HOBJlennst  BeIxogmoro Toka ILIAIT
KM1118ITA3 (KP11181TA3) oT itmpHHEL
Lyer, #e 30HBI YCTAHOBJICHHSA:
% \/, KII11871A3 l, 3—nmno BBIBOAY I8 mpH CMEHE KOHOB
8 e~ or 11...11 x 00...00 u or 00...00 x 11...11,
?\\E\\\\ Lt COOTBETCTBEHHO; 2, 4 —mo BuiBOMy [9
0 4 n mene xomos oT 11..11 x 00...00
PH CMEHE KONOB O
g5 10 15 40 K MP # ot 00..00 x 11..11 cooTBETCTBEHHO
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Pexomenannn mo NnpruMeHeHHI0

1. IIpn pabore MHUKPOCXEM C BHEHIHMM HCTOYHUKOM ONOPHOTO HaNpsLKeHUs
BbIBOJ 21 HeoOXoiuMO OTKAO4YMTE. B 3TOM ciiyuae OnMoOpHoe HANpsKeHUE Toaaercs
Ha BBIBOJ 22 MHKDPOCXEM.

2. TToACTPORKA BBIXOJHOTO TOKd B KOHEYHOH TOYKE WIKAJbl XAPAKTEPHCTHKH
npeobpa3oBanys OCYLIECTBIAETCA W3MEHEHMEM CONPOTHBACHAR pe3ucTopa R ..

3. Brixoguoff TOK B KOHCYHOH TOYKE IUKAaNBl (XapaKTEPUCTUKH mNpeodpa3oBaHums)
onpencaseTcs u3 cootHomeHns [, =4U /R, .

4. BeIxoiHOH TOK MHMKPOCXEM MOXET INpeoOpa3OBLIBATECS B HANPSDKEHHE Ha
pe3HCTOpax, BKJIOMEHHBIX MEXAY BHIXOJaMH (BbIBOJABI [8 u 19) u oOweit imuHOK
(seBOJ 17).

5. ConpoTUB/IcHAE HAIPY3KH MHMKPOCXEM [OKHO BHIOHPATBCS TaKaM, YTOOBI
HANPSOKEHMS, TIPHUKIAJbIBAEMbIE K MX BBIXOJaMm, Haxoawaucs B mpedenax —1..0 B.

6. B ciyuac ucnonb3oBaHMs TOJBKO OJHOTO M3 BBIXOAOB MMKPOCXEM BTOpOH
JoKeH ObiThb noxxiatoued k oOuwed wimHe (BuiBOA 17).

7. MakcHManbHO HOMYCTHMAas €MKOCTh Harpysku 170 nd.

8. lpr HEOOXO/MMOCTH JMANA30H BBIXOJHOIO HANPSDKEHHMS MHKPOCXEM MOXET
OBITb pPaCIUMPEH 34 CIeT MOJAa4M Ha MX BLIXOJABl JIOJOXKHUTEALHOTO HANPSKEHHUS
CMEILEHAS, KOTOPOE HE JIOJKHO mpeBbiiath +3 B.

9. lnana3oH M3MEHEHUsl BBIXOXHOIO TOKA MDA M3MEHEHUM HAMPSXEHHS [MTAHHS
U,, or —454 5o 2546 B He npesbnuaer 200 MKA.

10. AMnanTyaubie 3HaYeHUsT HANPsOKeHUs TyJibcaumii He Gosee 65 MB.

11. Mopsfox noxgadn Ha MMKPOCXEMBI M CHSTHS DIEKTPUYECKMX DPEXHUMOB NPOU3-
BOJIbHBIH.

Cxembl BKMIOvYEHHS

3,04, 05
. Kon 250 7707
(['P) , % )?un 250 (L’P) 1] 240" 001 .,
23 2 E
-4 —H ez 01 i e—iF | 2
0 I |20 == s " ;0 z v f2t [ U
de ’ de i E .20, 90! _ (/ﬂx , ”bx e § (20 on
H S E— I H s Bt
il & |z Boix = = [7 ]
(17P) 7] = lﬁl I (ﬂP) _9] x 6 T
17 15 7 15
1] [ i m
Uny 7] 3 Un Uns 2 72 y
wIL "o “ 2o 030 L Lo™
0 +IIL’Z g9 G TT w w+ T 4 ,/I T
Tunosas cXxeMa BKJIFOYCHHS Tunosas cxema Braodenus LIATT KM1118ITA3
LIATT KM1118ITA3 (KP1118M1A3) ¢ paciupeHHBIM [HaNa30HOM

~ (KP1118ITA3) BBIXO/HOTO TOKA
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JionoanmTeaLHan NMTEPATYpa

Bricrponeiicrayroue uuTerpanbibie Mukpocxemel 1IAIT u ALIIT » usMepenmue HX
napamerpos // A.-F. K. Mapuuukssuuroc, 3.-A. K. Barnanckuc, P. JI. Iourronac
u np.—Moa pen. A.-H. K. Mapuunkssautoca n D.-A. K. Barpanckuca //—M.: Paano
a cBs3b, 1988.—C. 56-—-60.

KC1126MNB1, KM1126MNB1

Mukpocxemni npeacTaBisioT coboil HejHHe#nblid AByxkaHanbueit ALIL. [pen-
Ha3HaveHbl s paGoThl B JEKTPOHHOM NIHTKe npubopoB asToMoOuns BA3 2108.
W3roToBieHsl N0 GuNnoSspHON IUIAHAPHO-3NMTAKCHAILHON TEXHOJNOTMH H COAEpXar
865 uHTerpaibHbIX 3nmeMenTOB, KOHCTPYKTHBHO O(OpMIIEHB! B CTEKJIOKE PAMUYECKOM
xopnyce Tuma 2103.16-3. Bosmoxno pasmemenne AIIl B MerannokepamuiecKoM;
kopnyce 2103-16-5. :

Macca Mukpocxem He OGomee 2r.

b

i
b

2103.16-3
= (1 oy
IQ"
] ] \ ] [
NS
K
25
i 7x3,5=179
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Dynxyuonassnoli cocmas: [—8 xommapaTopos Hanpsxemusi 1-ro kamana; I/—
8 KOMIapaTOpoB HamnpsuKeHus 2-ro KaHama, III—peructp casura; [V — ycCTpPOHCTBO
CHHXpOHM3auuu; V — BeIXOmHOMK Kackaj.
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KCI126781, Hasnavenue svigodos; 1— onopuoe Hampsxenue (U,,); 2—
KH11267181 aHanorosbifi Bxoj (curnan «TemilepaTypa oxmaxparowei Xua-
v T4 /D KOCTH»); 3—TaKTOBBIll CHIHAN (MMIYTbCHI C 4acToTo# f);
__i‘ 4-—TakTOBBIA curHaym (UMIYJIbCHI ¢ 4acTOTOH f,); 5, 12—
_Q[/M HaNpsHKEHAE HUCTOYHHMKA NHUTAHHA (U,,); 6 ——aHAJIOTOBbIH BXO[
] Unyz ‘o (curHan «YpoBeHb TOIUIMBA»); 7~ BXOJ CONPSAXEHHS; §, 9—
7 bg1 1= He3anekicTBoBaHuble BuiBOOB;, 10, 11, ]3— obume BBbIBOAHL,
‘j v . 14 —mudposoit sbixom; 15-—undposoit HHBEPCHBIH BHXOI;
=" B/ 16—umbposoit Bexox (6roka CHrRAMM3ALMH). |
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Bpemennpie smarpammer pabotsl aByxkamameroro ALUT KC1126[1B1, KM1126I1B1

Ocobeunocmu pabomst muxpocxembr. Pabotoii ALTT ympasisioT ABe nocrenosa-
TENBHOCTA TAaKTOBBIX HMMIIYJIbCOB C 4YacToTamM crefgosanua f, <50 xFu n f,<f,/35.
TaxToBEIe HMIYJLCHI BHLICOKOFO YPOBHS C YAaCTOTOH CIENOBAHMS J2 ocyuiecTBAsFOT
cTpobupoBanne KOMITApaTOpOB MANDPSDKCHHS U 3anuch HHGOpManMu B PETHCTD C/ABUra.
TakToBbIe MMIY/ILCH! HU3KOTO YPOBHA NEPEBONAT KOMIAPATOPH! HATIPAKEHNMS B PEXKUM
CPaBHEHMS, 4 PErHCTP CABATa— B PEXHM BLIBOAA DaHee 3amHCAaHHON HHGbOPMamHH
€ YaCTOTOH CrezoBaHMs NOCIEAOBATENLHOTO KON f; (PSMOTO WMIHM HMHBEPCHOTO).
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Ta6mma pexumon paGoret AHIT KC1126I1B1, KM112611B1

Kanaa «Temueparypa oxnaxpmaiomeid

U« ),
KIIKOCTHY, BUIBOS 2 Kana:1 «YposeHb TOMIHBA», BHIBOA 6

O6os3Ha- AiHrens-
YeHHe Ha - HOCTH HMM-
BpeMeHHOM goxmmumwnne Hanpsaxeune cpaba- ConpoTtusnenue Hanpsxenne cpaba- nyabca Ha
;marpaMMe HATYHKOB ABTOMO- ThIBaHMA OJioka AATYNKOB dBTOMO- ThiBanns OJ10ka BBHIBOJE 14
6na. OM CHrhasm3audu, B 6uns, Om CHrHa:im3aumn, B (8 uepro-
pax T)
M:;ec uHe Oosee M:_l:ec e Gosee M::ee e Gonee M::ee e Gosee
— 456 504 4,23 44 271 301 4,27 442 —
A 323 357 4,02 4,17 207 229 4,1 4,26 T
b 228 252 3.78 3,93 152 168 3,94 4,09 2T
B 166 184 3,53 3,68 106 130 3,75 3,93 T
r 123 137 3,28 3,42 76 104 3.54 3,78 4T
a 95 105 3,05 3.18 40 60 3,17 34 5T
E 1 79 2,81 2,92 22 33 291 3,16 6T
X 57 63 2,63 2,75 8 21 2,63 29 T
3 — 57 2,63 — 8 — 2,63 8T
OcHoBHble napamMeTphl
HOMHHANBHOE HANMPSDKCHAC THTAHHA .eecociireicneensseesianrnsonsoins 5B
HoMHHANIbHOE ONOPHOE HATIPSKEHHE .ooceviceeenricicaiseernneanns 5B
Tok norpebnenus npu U,=55B, U,=58B, U,,=8 B, He
6onee:
T=425"C oottt s re s 25 MA
T=—45 1 +85°C et 40 MA
Tox noTpeGicHHUs OT MCTOYHMKA OIIOPHOTO HATPSIKCHUS
(no swiBOAy /) mpu U,=5,5B, U,,=5 B, U,,=8 B, He 6onee:
T=4257C ottt st e reae s 15 MA
T=—45 1 4857 C .ot nreseerrae e 20 MA
BeixonHoe Hamnpsbkexue Hu3koro yposHs mpu U,=S55 B,
Upn=5B, L=16MA, He BOMEC ..cocovvnrerrinerrereirrirnnnnne 0,4B
Hanpsoxenue cpabartbiBadust OJ10Kd CHTHAIM3AUMH (BBIBOJ
16) mpau U,=55B, Uy,y=5B, Upu=8B .iniiiriinninnes 3,02..3,18B
Tok yreukn no BulBoAam I4 u 16 mpu U,=5.5B, U,,=55B,
Upx =8 B, HE BOJICE ...cccoriiiririiiiiiriireciecr e 20 MA

Tok yreukn no BbBomy [5 npu U,=55B, U,=35B,
Upix =8 B, He 00JI€E .....cccrrvriiriiiriiniiiceretee s cres
YHcno paspsfioB, HE MeEHee ...

Yucno XaHATOB, He MeHee

TMpeaensunie IKCHAYATAMORMBIE JaHHbIE

Hanpsokenne NHTaHUS
ONOPHOE HATPIKEHHE  .....oevenreiiniriieruerreniaserceeeseesseenmasnenee s 49..518B
BXOMHOE HANPAKEHHE ...coriivirrrimremrnasinrersnresirsrenaienssersessenessns 26.45B
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Hanpsaxenne Ha Bhixojax (BeiBoaM [4—16), He 6onee
BxoaHoe HanpshkeHue BHICOKOro YpoBHA (BHIBOAHL 3 H 4) ......
BpeMsa HapacTaHHMs TaKTOBOTO HMIyJbCa, He Oosice
Bpems cmaga TakroBOro HMIyJibca, He Gosee
TemnepaTypa okpyXaromeid Cpeabl

—45..+85°C

MpuMevanue. JJonycTUMOE 3HAYCHHE CTATHYECKOTO IOTeHHMana He Gosee

100 B.
”ﬁmx,h B Ioor , HA Toor.on , 1A
69 1126181 KCHZENBT
42 ol s 15
I
41 i L 16 L e 1
' RCHZ6TB] pa 7 l—
06 08 1 42 #4lug A 44 46 48 &9 520n,B 48 49 50 &1 Up, B

Tunosas 3aBUCHMOCTbL Ha-

TumoBas 3aBUCHMOCTH TOKd

Tunosas 3aBUCHMOCTb TO-

NpsDKeHds cMetueHus Hyns — norpebnenus KC112611B1 ka morpebnenus ALTI
Ha BLIXOAE ALl (KM112611B1) or Hanpsike- KC1126I1B1
KC1126I1B1 HUA THTaHas (KM1126I1B1) mo wuenn
(KM1126ITB1) oT BHIXOX- ONOPHOTO MCTOYHHMKA OT
HOTO TOKa HanpsOKeHHs. OMIOPHOTO MC-
TOYHHKA
Udinx, F Zror.on» MA
ol T 2 KC1267781
82 0 3
e KC1126/181 g
-6 20 0 20 60 7,°C =60 <20 0 20  601°C

Tunosas 3aBUCAMOCTh BBIXOIHO-
ro HanpsHKeHdst HU3KOTO YPOBHS
ALIT KC1125T1B1 (KM1126I1B1)
OKpYyXarolei

OT TeMnepaTyphl
cpemst

HCTOYHHKA

Tunosasi 3aBACHMOCTb TOKa MO-
TpebieHus
(KM1126I1B1) no uenu onopHoro

AT KC1126M1B1

OT  TeMIepaTypsl

OKpyXarouei cpemabr

Pexomengamm 1o DpHMERCHNIO

1. BuiBox 7 MuKpocxeM npenHasHaudeH ANS NOCIeNOBaTENbHOTO COeAMHEHHS ABYX
AUIl ¢ penvio yBenuueHHs 9Yucia kamanos. Ilpu 3Tom Beixog mepsoro AL
(psAMON usiu MHBEpCHBIHA, BhIBOOBI /4 Wun I5) coefumsieTcs ¢ BHIBOAOM 7 BTOPOTO
AL, ¢ soisogoM /4 wiu IS5 KOTOPOrO CHHMAETCA COOTBETCTBYIOIIHMI BBHIXOXHOM
curHan. Ecin BbiBOA 7 He UCHONB3yeTcsd, TO €ro HeOOXOAMMO HOIKIOYATL K oOmiei

umce (BuiBoamt 10, 11, 13).

2. JInaTenBHOCTh TaKTOBBIX HMITY/IBCOB AOJDKHAa ObiTh He MmeHee 10 MKC mpu HX
CIEOBaHMH ¢ 4acToTamH f; U f;. AMIUIMTYAa TakTOBBIX MMIYJIBCOB He NOJDKHA

6niTb Menece 2 B.

3. MocneaoBaTenbHuil BHIXOHHON KO TEHEPUPYETCS C 4aCTOTOM f), a CUMTHIBACTCH

C YactoToi f;.
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4, BoiBoa I6 MUKPOCXCMBl KCHOAL3YETCHA IS NOJIYYECHUS CUFHAIA O NPCBBILICHUU
TeMueparTypbl oxnaxgatowei kuakoctu 110° C. ConpoTuBieHe JATYHKA TEMAEPATYPHI,
NpH  KOTOPOM  NpPOUCXOAMT cpabareiBanuve OsloKa  CHTHANM3ALMH, COCTABJISET
H8 OM+5%.

5. PexomeHaycMble 3HA4YCHUS BXOAUbIX TOKOB BLICOKOIO H HM3KOI'O YpOBHEH 10
MAKTOBbIM BXOAaM (BbIBOAbLl 3 # 4) pasubl [,, =80 MKA 1 [,,=50 HA COOTBETCTBEHHO.

6. BXxoaHo¢ CONPOTHBIICHMC aHAJOrOBHIX BXOJAOB MHKpoOCXeM (BbiBOAbl 2 u 6)
aie MeHee 200 xOM.

7. K BbIBOjiaM HUTaHHS mukpocxeM [, 5, /2 Heob6Xoammo MOAKIKYATH KOHACH-
aTopsl eMkocTelo 10 u 0,1 mMk®d.

8. 3anpewacrcs NOAuBaTL HAMPAXCHUS HA HE3aACHCTBOBAHHBIC BLIBOJAbI MHKPO-
DOXCM.

9. PesoHaHcHas 4acTtoTa xopnyca mukpocxembt KCHI26IIB1 3,2 xI'n.

Cxema BKJIOYeHast
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7 | A g 10 ]
58 4 sl = o
Tunosas cxema skmodcHus AL *P x
KC1126I1BI (KMI1I126I1B1)
‘B IIMTKE NpubOpOB 4BTOMOOMIA .
BA32108 L

Boixoant AL{IT (BblBOABI [4-— ]6)—C OTKPHITHIM KOMICKTOPOM, MOTYT MOMKIIO-
‘MATBCA K HCTOYHMKY Hanmpskenus He Gosce 8 B uepes Harpysoussie pe3MCTOPBI
“R3--- R7, cONpOTHUBJICHHEC KOTOPHIX BbiOHPACTCA M3 YCNOBUS IPONOPIMOHAILUOCTH
U/1,6 xOm,

Pesucropst R/ u R4 Moryt ObiTh HCHOAL30BAHLL [ KOPPEKTHMPOBKM XapaK-
TepucTuky npeobpasoBanus ALIl u upuBeaCHHsS €€ B COOTBEICTBME € XapaKTCPUCTH-
Xamd JaTYRKOB 4BTOMOOUJIA.
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KP1152XA1

Mikpocxema npeacrtasiser co6ofi npoueccop kaapoBoff ¥ CTPOHHOH Pa3BEPTKM.’
IpennasnatyeHa [uis ympasjieHHs paboToél BBIXOAHBIX Kackafos G6JIOKOB KaapoBoi
H CTPOYHOH pa3BEpTKH B TEJNCBH3HOHHBLIX MPHEMHHKAX H BHICOMOHHTOPAX C PaCTPOBBIM
MeTooM  (dopmupoBaHHus u300paxenus. Beinonaser cnemyrowue dynkunu:  dop-
MHDPOBaHHE YNPABJIAIOLIETO CUTHANA CTPOYHON pa3BEPTKH C MEPUOAMYHOCTBIO, 3a]aBa-
eMOif BHCIUHMM CTPOYHBIM MMITYJIbCOM CHHXPOHH3AUMH; aBTOMATHYECKYHO HMOACTPOMKY
4acToThl ¥ (asbl reHepaTopa CTPOYHOW pa3BepTKH; OrpaHHYCHME H CTaCHIM3auuio
HaNpsXEHUA NHTaHUS CTPOYHON pa3BEpTKH M cesiekTopa; GopMupOBaHHE YIPaBIIAIOIEr O
CHTHa/la KaJpOBOX Pa3sBEPTKH ¢ NEPHOAMHHOCTBHIO, 3a[aBaeMOil KaAPOBLIM CHTHAIOM
CHHXPOHHM3AL{HH; YIPaBJEHHE 4acCTOTOl 3aJalOlHX TEHEPATOPOB CTPOYHON M KaapoBoii
Pa3BEPTOK € HOMOIILI) BHELWHHX LCTEH; BHIKIIOYEHHE YNPAB/IMIOUIEro CHIHAIA CTPOYHOM
pa3BEPTKH MO BHEWHEMY BXOAHOMY CHIHAJly; CENIEKIHMIO CTPOYHBIX M KaJpPOBBIX
CUTHAJIOB CMHXPOHH3AIAH HI MOJIFOrO TENEBH3HOHHOTO BHACOCHTHATA.

BeinosigeHa mo mTaHapHO-JMHTAKCHAIBHOH TEXHOMOTHH Ha OHIIONADHBIX TpaH-
3HCTOPAX C H3ONAUHEH 3/1eMEHTOB OGPAaTHOCMEINCHHBIM p-n NEPEXOAOM H COIECPKUT
146 wuHTErpanbHbix 3nemeHTOB. KOHCTPYKTHBHO MHKpOCXema oopmiieHa B ILTACT:
MaccoBOM Kopmyce tHna 2140.20-1. .

Macca Mukpocxembl He Gojee 2r.

2144. 20-1
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Dynxyuonaabnwiti cocmas. MHKPOCXeMa COCTOMT M3 [ABYX (YHKHUHOHAJBLHO He3a-
BHCHMMBIX 4acCTeil, HMEIOIMX pa3ieibHOC MUTAHME: CXEMBI CTPOHHOH pa3BEpTKH
H CeJEKTOpa; CXeMbl KampoBoil pa3BepTkd. CxeMa CTPOYHOH DPa3BepTKH BKIHOYAET
B ¢e6s: 3aJalOUIMH reHepaTop CTpouHO# pasBepTku /I, hopMupOBaTENh YNPABISIOMIETO
CMIHAJa CTPOYHOM pa3BepTKH V; OrpaHMuHTENb-CTAaOMAM3ATOp HANPAXKEHHA NHTAHHA
IV, ¢azosuiii OetexTop II;, CeNeKTOP CHHXPOCHTHaNoB [; ycTpoiicTBo 3ammMThi VI
Cxema KaapoBOH pa3sBEPTKH BKIKOYaeT B cebs: 3ajaloumil remepaTop KaapoBOi
pa3BepTku IX; Kackal ynpaBieHHs peXHMMOM kaapoBoil pa3Beptku VIII; cHHXpOHU3aTOp
KaapoBO# pa3BepTku X, yCHIMTENb ympasisfiomero cHrHajia xaaposoil paszseptkn VII

Hasnauenue 6bi60006: [ —BbiBox o0OpaTHON CBS3n CEJCKTOpa CHHXPOCHIHAJIOB;
2— MHBEPTHPYIOLIKH BXOX YCHAMTENS KaJpOBOH Pa3BEpTKH; 3 — BLIXOX YNPABJSIOWIETO
CHTHana ycwiuTesss XKagpoBofl pa3BepTku; 4 -— HCHHBEPTUPYIOIIMH BXOA YCHIKTESA
KaApoBoif pa3BepTKH W BLIBOA JUIS MOAKNIOMECHHUS IENM KOPPEKIMHM Da3mepa Kaapa,
5—BBIBOA I8 NOAKIIOYECHMA LENH KOPPEKIMH pa3Mepa Kafapa; 06— BbiBOA IS
NOAKJIFOUCHHA BpEeMA3AfArOINEH HeNnd KafpoBodi pasBepTKH; 7 — NHUTAHHE KaApOBOH
pa3BepTku (+ U,; ); 9-—BbIBOA /IS NOAKAIOUCHHSA LCNMKE KOPPEKUHM HaCTOTHl 3a4aK0LIEr0o
reHepaTopa Kaaposoll paspeprkd; [0--—-obmmii BbiBog (— Uy —Ugy); 11, 20---me
3amelcTBOBaHbL; /2 —-BXOX OTKJIIOYCHMS BBLIXO/IHOIO YRPABJISIONIErO CUrHajia CTPOYHOM
pa3BepTky; /13— BLIXO yUpaBJsIOUICIO CMIHATA CTPOYHON pa3sBepTkM; /4 — HanpsokeHue
IMTAHUS CTPOUHOI pa3BepTkH (+ U, ); 15 —BbiBoa AJIS MOAKNAKOYCHHS LiCNH KOPPEKIIHH
4acTOTHI 3A4AOLIEro reHeparopa cipouHoil passeprkH; I6 —sxon $a3oBoro aeTekTOpa
U CHrHana ofparHoro Xofa CrpOvYHOM pa3BepTku; I7-—BLIBOA IS NOJKIIOUEHHS |
pend Koppekuun (¢asoBoro ACTeKTopa; /8 —BXOX CEAEKTOPAa CHHXPOUMIYIILCOB;
19 —Bxoa CHHXPOCHTHaJia CTPOYHOM pa3BEepPTKH M BBIXOA CEICKTOPAa CHHXPOCHTHAJIOB: -

OcHoBHble TApaMeTphbl
HomHHanbHOe HanpsKEeHHE NUTaHus:

Ups oo SO verrereenes rervereareae s TS 12B
Boixoanoe HampskeHHe YNpPaBJfIOWIEro HANPHKCHAS -
cTpoudoit passeptku npu U, =114 Br, T=+25°C: ‘
Ha BbIBOAE [3: ’
MHHUMaNbHOE, [, =10 MA, He Goliee
MakcuManibHoe, [, =0,2 MA, He MmeHee

—80%

Ha BbIBOAE ]9, HE MEHEE ...cccccevomvunrevecoreens ..8B .
BuixoflHOoe HanpsXeHHE YCHIHTEAA YIPABIAKOUIEro Cur- -
Hana kazpoBoil pa3BepTkd (BmiBoa J3) mpH U, =12 B, ¥
Lx =15 MA, T=+25°C, HE MEHEE ......ccoovevrverrverrenrnn. 8B
Tox mnorpebmenus npa U, =U,=12,6 B, T=+25°C, :
He Gonee: i

MO BBIBOAY [4 .oooiiciiiiiiiiiicncrc e resesseeesressaanes 25 MA

0O BBIBOAY 7 .ccovveriivicicnecenns SRR e 20 MA
CobcTBeHHAs 4aCTOTa 3a4AKOUIEro reHepaTtopa KaApoBoit ;
pa3Beptku npH U,,=12B, T=+25°C ......... veeeres 60+12 I'm ﬁ”
Monoca ycTOMYMBOCTH CHHXPOHH3ALMH KaApOBOH pa3- i
BepTkH upu Uy, =12B, T=+25C ., v fi+10%

ColbcTBeHHas 4acTOTa 3aJAONIEr0 TEHEpATOpa CTPOYHOM o :
pasBeptkd nmpH U, =12 B, T=+25°C ... e 64 xI'y +30% g



— 245 — KP1152XA1

Honoca 3axsata crpomiou passeptku npu U, =12 B,

T=425%C et Serp £ 8 kI’
Hnmenbﬂocu BLIXOAHOI'O CHIuajia CTPOHHOH Pa3BepTKH

npu U, =12 B, T=+25"C s 0,3...0,7) Ternxp
JUIMTCILHOCTL  BBIXOJHOTO CHIHala CeleKTopa npu

Up=114B, T=+425C i, 4,5...5,5 MKkc
Kpyru3Ha peryadpoBanns cuctembl AIlY u @ npm

Upp=1148B, f,,=64xl'u, T=+25"C, He MeHee ... 5 kIMy/mke

IMpenenbhble IKCHIYATAUHOHHBIE JAHHbIE

Hanps:keHue NHTaHHS:

114..12,6 B

. 11,4..12,6 B
MakcuMasbHOE HampspkeHue Ha BbiBomax [, 2, 4,6, 8 12 B

MakcuManbHbiif pa3Max BXOAHOro HaImpsbKeHHs Ha BbiBodc [6 ... 5 B

MakcHuMaTbHbIH BBIXOAHOH TOK WO BhBogam 3, 13, 19 ... 15 MA
JIAMTEALHOCTL BXOAKOTO CHIHAJIA CHMHXPOHH3AUMWH:
CTPOYHOW pa3BEPTKH ... 1,5...8 Mxc
KaApOBOH pa3BEPTKH . 100...500 mxc
TeMueparypa oOKpyXarwwei cpeasl —10...470° C
KPI15ZXAT
Usy. 18, B
Ut Tou KP1152XA1 b, 18, T
Terp Tecu
< s u — I
S| s £ ® <
S Sy S S S
Teunxp t t
Uﬁmx,J T ”ﬂ i, 191 2
KCH
3 E# 3
S Sy 2 <
T=t/% ¢ T
BpemenHEle qUarpaMMBl CHBXpO- BpemenHnie aMarpammbl paGoTh
HU3AIWA  KagpoOBOWM  pa3BEepPTKH cesieKTopa:
1PH fouusp > fx. [lapameTphl BXoA- U =02 1B Ue =15
HBLIX CHIHAJIOB CUHXPOHH3AL{MK: AT e 0T 0,187 Tah
: 375 By Top=64 MKC;, Toew=
100 MKC < Ty < 500 MKC; =% e To= 160 T
st <05 B; Upy,waxc =8...12 B; =0 MEs Le=IAT A

Seuno=1/T=f+10% T'i. CkBax-

HOCTb BBIXOAHBIX CHTHANOB Ha

BLIBOJE 3, PaBHas JIBYM, YCTaHaB-

NHBACTCH H3MEHCHHEM Hanpsixe-

HUS Ha BBLIBOAEe 4 B Ipexesax
25..3,5B
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TTHTaHHEe Ha CXeMy CTPOYHOW Da3BepTKH MOJAcTCA OT MCTOYHMKA Hanpsxkenus + U,
uyepe3 pesuctop R/ wa BmBoa [4 M uabTpyercs konmeHcatopamH C6 u C7.
BHyTpeHHHH CcTabMnIM3aTOp-OrpaHyuMTENb ObecnednBaeT CTaOHIM3aUMIO HampsHKeHUS
NHT4HUS cxeMbl Ha yposue 13..15B npH THMOBOM 3HadeHMHM TOKa INoTpebeHus
cxemMol CTpouHo#t passepTkm u cejektopa Ha ypoBHe 10 MA. Tox norpebienus
crabumu3atopa-orpanudutens 7 MA, TpH 3TOM MaKCHMaJIbHBIE TOK MoTpeGnieHus no
BbiBOoAy !4 He [OJKeH fipeBblIATH 25 MA.

CoGcTBEHHAS 4YACTOTA 3a[JalOLLETO FeHepaTopa CTPOMHOM Pa3BEPTKY OMpEHEfeTCs
napamerpamu Bpemsaajatomeit uend C5 R6 R7. VBenuuenue noOCTOAHHOW BpemeHH
3To#f nenu TNpPHBOAWT K YMEHBIUEHHIO YacToThl reHepauuu. [logcrpoiika YacToThi
ocylliecTBnsieTCs NepeMeHHbIM pe3ncTopoM R6. Tlapamerput snementos Cl, R3, RS
Iieny KoppeKlluu (a3oBOro JAeTeKTopa, NOAKITIOYaeMOi K BbiBogy 17, onpelensioT
KOI)DULMEHT yCUNEHUS CXeMbl aBTOMATHYECKOH MOACTPOHKH HacToThl. MakcHMa b HbIH
TOK Ha Bbixode (azoBoro aetekropa (BbiBod /7) HE [OJKEH fIpeBbilIaTh 2 MA.
Inementsl R4, C3, C4 ¢hopMHpyrOT M3 CHrHasa o6paTHOro XoJa CTpO4HOM pa3BEPTKH
viipaBagioWwuMit nunoobpasselii CHIHall, nocTynawuMi Ha Bxog (a3oBoro AeTekTOpa
(suiBoa /6). flpu noawmodeHwH BbiBoga I8 k BmiBony 14 (+ 12,8 B) nponcxoaur
OTK.MOYEHHE CXeMbl CelekiMH. B stom ciysae BbiBoa /9 craHOBHTCS BXoAOM JUIA
cWlHajla CHHXpOHM3auWu cTpouncit paspepTku. [Toaxmodcuuwe pesucropa R2 mexay
seiBogamut /9 1 [4 no3BosseT cTabUIH3UPOBATH MO AMILUTUTYAE BXOXHOM CHHXPOCHIHAJ.

Bk1rodyeHie BLIXOQHOTO YNPABIIAIOWErO CHPHANA CTPOYHOH pa3BepTKH HA BBIBOJAC
I3 TNpPOHCXOAMT npu mnoja4ve Ha BbBOA [2 HyneBOro HanpskeHus (T.e. npH
MOAKIIOYEHHH €ro Kk BbiBOAy «OOmiuit»), BBIKJIKOHYCHHE —nOpH [0jJaue CHrHada oOfF
UcTovyndka HanpsskeHns (1,5..2 B) win or ncrouynuka Toka (2..3 MA). MakcHMmatpHbIR
TOK 1O BhIBOAY /2 HE [OJKSH NpEBHILATh 5 MA.

IMTatanne cxembl KaapoBOii pa3sBepTKH OCYLIECTBISCTCA 1O BLIBOAY 7 OT MCTOMHHMKA
+U,, Hanmpskennem 12 B. K BmBOogy 6 noakmOuaeTcs BpeMARaf4IOIIHI KOHAEH-
catop Cll, KOTOpLii [OKEH UMETb BbICOKYF g0OpoTHOCTL s ofecnedeHds
HeoOXoauMON CcTabMIBHOCTH HACTOTHI 3AaJ4IOLIETO TeHEpaTopa KaApoBOH pa3BepTKH.
Koppextupyiomaa iens CI0 RI5 R/4 noisonaser uameusTb (OpMy BLIXOAHOIO
yOpABJIAIOUIEr0o MMIYJIbCa KaApOBOH pa3BepTKkd, a INpd noMouwm pesuctopa R4
MOXKHO OCYIIECTBJIATH PEryJMPOBKY JIMHEHHOCTH N0 BEPTHKAJIH.

Pesnctusneiii nennrens RI16 RI7 R18, noaxnrodcHHbl K BbIBOAY 9, YCTaHABIMBAET
NoporoBoe HaNpsHKEHHE NCPEKITIOYEHHA 3a4IOUIETO reHepaTopa KaApoBOH pa3BepTKH.
Bosee HM3Koe HampskeHWe CMENIECHMA HA BbIBoJE 9 yBEJHUYWBACT YpPOBEHb AMILIHTYIbI
U CHHXaeT 4acToTy rexepaunuu. IlpH nmomoinu momcrpoeyHoro pesucropa RI8 MoxHO
B HeGOJBLIMX NpemeNax NOACTPaMBATbH HaCTOTY 3d/I4IOMIETO TeHepaTopa KaJpoBoi
pa3BepTKH,

Ueny RI19 C15 (dunbTp BepXHUWX 4actoT) (GOPMHPYET H3 BXOJHOTO KaJpOBOro
CHHXPOMMITY/IbCA YNPaBAAIOIINA CHrHAT CHHXPOHHM3AIMH, KOTOpHIA MNOCTYNaer dYepes
pa3fenuTesbHLI koHaeHcaTop CI4 Ha BuiBOA 8.

B ycummrene kagpoBOit pasBepTKH MexXAy BbIXOAOM (BLIBOX 3) H uHBEPTHPYIOLIAM
BXOAOM (BbIBOA 2) MOAKIIOYAETCA KOHAeHcaTop oOpaTHO# cBsizw C9 M npeaoTs-
pallCHHA Napa3snuTHOW reHepanMU W NEPeKpecTHLIX HeKaxeHuH. EMxocTb koHaeHcaropa
C9 moxeT ObITE OT HECKONBKHX nukodapan A0 coreH nuxodapaa H mnoaGupaeTcs
Ipyd HACTPOHKE CXEMBbI.

Pesucrop RI2, nopkmodeHHbldl K BLIBOAY 5, yCTAHABJMBAET BpeMs CMaja CHrHAJA
33[aIOLIETO reHepaTopa KampoBo# passepTkn. Ilpu Gonwluem conpoTHBIEHHH RI2
yBeH4MBaeT BpeMs paspaga CI] W yMeHbIIAETCH 4acToTa reHepauun. MakcuMaibHbliH
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TOK 0[O BBIBOAY 5 He /[AojokeH npesbmark 5 mMA. [nybuna ofpatHolt cBsau no
NOCTOSHHOMY TOKY € BbIXO[@d CPeJHEH TOYKH OKOHEYHOro YCHJIMTENs KaJpoBOH
pa3BepTKH Hda HEMHBEPTHPYIOUNE BXOA (BBIBOA 4) ONEPAMOHHOTO VCHIHTCTS YCTAHAB-
nuBaerca pesHcropamu R9 u RII B coorBeTcTBHH ¢ ¢opMynoii

U,.yu/2=U, (R9+RII)RII,

rae U, yy—HanpsikeHue nuTaHus OKOHEYHOrO YCHITUTENS MOUIHOCTH  KaApoBOH
passeprkH; U, —HanpskeHue NOCTOSHHOTO TOKA HA HHBEPTUPYIOIUECM BXOAE (BBLIBOX
2) onepauMOHHOrO YCHJIHTENS, KOTOPOE ONPeie/ferCs NapaMCTPaMM  BHYTPCHHHX
KOMIIOHEHTOB MHKpPOCXEMBl K cocTaBaseT 2,5..3,5 B.

O6paTHas cBA3b O NCPEMCHHOMY TOKY OCYUICCTBISCTCS Ha BBIBOI 4 C pe3ucropa
R10, BKIIOYEHHOTO TOCACAOBATENBHO C KaAPOBBLIMM OTKIOHSIOUIMMU KATYIUKaAMH,
H ONPEACHACTCS M3 BBIPAXEHHUR

I

mx.xar:UA.ZK /RIO’ s

rae I, .~ TOK B OTKJIOHAIOUHX KATYNIKAX KanpoBO# passepTkH; U, , —pasmax
Hanpskenus (~ 1,5 B) Ha UHBEPTHDPYIOIIEM BXORE ONEPANHOHHOIQ YCHTHTENS (RBIBOJ
2); Ko, ~—KOXpOUNHEHT feICHHS CONPOTUB/ICHUH Harpy3Ku [UI8 BBIXOAHOIO CHIrH4ja
0bpaTHO#l CBA3H.

JAns OTkJroYeHHMs BLIXO/IHOIO CHIHATA KagpoBOM pa3BePTKH BHIBOA 4 uepe3
JJIEKTPOHHBIR KITIOM JIOJbKeH ObITh coesmHed ¢ obmmM mposoaoM. Bemoa 10 jgomxer
ObITH coefMHeH ¢ oOIel LIMHoA BHAEOAETEKTOpPA, B NPOTHBHOM CIIydac CleaveT
OXHMI4Th YXOJa HaCTOThI 3aJalOLIETO IEHeparopa.

O6mye WuHBI BO BHELUHHX I[ENSAX CEKIAM KaJqpoBO# M CTpouHOM pa3BepTok
JNOJDKHBI ObITh pasfeieHbl U COCAMHATHCA B OAHOM TOuKe. Bpemssazaroummii KoHmeH-
caTtop. NOAKTIoYaeMblit X BoiBogy 1S5, MOKEH MMeThb OTPHUATETBbHBINR TeMIepaTypHbli
k03pOHIMEHT [ TIoJTyYeHHS HYJIEBOro TeMIepaTypHoro KoddpuilmeHra €acToThl
reHepaTopa CTpO4YHOH Ppa3BEePTKH.

Bhitie mpmBenena cxeMa BKJIIOYEHHS MUKPOCXEMBI B COCTaBe TEICBH3MOHHOrO
npuemiuka. [loakiouenne HacTOTO3AJAIOWMX DAEMEHTOB NPOU3BOMMTCH AHASIONMYHO
npeabaynici cxeme. PaccMorpuM HEKOTOPBIC OCOGEHHOCTH BKTHOUEHHS] MUKPOCXCMbI
B TEJEBM3MOHHOM fMpueMHuKe, CeNeKTOp CHHXPOCHTHAJIOR BKJHOYACTCH B AKTHBHOM
pexuMe. VHBepTupoBaHHbI BXOIHOR BHACOCHTHAN (CHMHXPOUMITYIBCAMY BHH3) C aM-
miHTyAoi He 6onee | B uepes mymomonaBnsoutyo uens VD1 R2 C1 C2 R3 nocrynaer
Ha BxOj cejiekTopa (BhBOL I8). Onemedtrhi R4, C3, NOJAKNHOYEHALIC K BHIXONY
o6paTHOH CBA3M cejeKTOPa (BBLIBOA [), YCTAHABIHBAIOT [IOCTOSHHYIO BPEMEHH IICOH
obpatHo# cBA3M. BeienesHbIe CENIEKTOPOM CTPOYHEIE CHHXPOUMMYILChHE 10 BHYTPEHHUM
CBS3AM NOCTYNAIOT HA (PA30BLIA ACTEKTOP W BMECIC ¢ K4/IPOBBIMU CHHXPOUMEYJIHCAMH
Aance MOJANOTCA HA BHENHIOW uenb (17 RIS, rie NMPOHCXOAMT TaIICHME CTPOHIBIX
K BBIJCICHHE KaapoBhiX RMIynhcoB. Uepes paspemmTenbHeti  kxowaeHcatop CI8
KaApOBbIA CHHXPOCHIHAN IIOCTYNI4€T H4 BXOX YADPaBJICHHSA 3aJAKOIUKEM TreHepaTopoM
KagpoBo#t pa3sepTkd (BbIBOA &).

men
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BUC npegHaznavena ajis CHCTEMEI HHPPOBOro OTCYETA YACTOTHI HACTPOHKH pagHONpH-
emHpka. OHA MO3BOJIAET MHOMUMpOBATH 4YacToTy HacTpofikd B auanasodax 1B, CB
u KB (mo 25,5 MI'n ¢ npensapurernsduiM TTJI-genuteniem) ¢ auckpersocteio | kI
H B auanazoHe YKB (10 250 MI'y ¢ npeasapaTenbHuiMd OCJI- w1 TTJI-nenurensmu)
¢ aHckpeTHocThio [0 k[l M paccunTasa Ha [JWHAMHHYECKOE YNPABJICHHE NATHIO
paspafaMH CEMHCETMEHTHOro muiukaropa. Io JIoru4eckMM YpOBHSAM 3Ta MHKpPOCXEMaA
noxsoctbio copmecTMa ¢ KMOII-mukpocxemamu cepuit K561, K176 npu opuHakoBom
HanpsokeHuM nutadus 4.6 B. Wcnonwsayercs cosmecrdo ¢ BUC npna cunresaropos
gactor TinoB KP1508XJIl m KP1508XJ12 8 mepeHOCHBIX, aBTOMOGHIBHBIX W CTALM-
OHAPHBLIX pajMonpuemHukax. Bhuimomdena no KMOII-rexsHonorud u conepkur 3500
HHTErpanpHbix leMeHToB. KoHCTpykTuBHO odopmiesa B kopmyce 2121.28-1.
Macca muxpocxem He Gonee 4,8 r.

2121.28-1
365 L
15
“
= |
::—— H O T O T A O A 1 1 O T !
4,59 (28 Buibodob) 325 Z,Jk_ 175 493
e e ch dh b i i
28 15
% ) ) i
Jona %I~ : z = L
wmove N N NN N T T



— 251 —

KP1508x115
4
13 Vi w o
2 A L]
v [ Jern - Nor Jrox E2]3,T6
2% tloc)1 at 4 HH v alH—1w
o 7 : : : D4 RG ; A1 1 b H—20
i 1 i =i ; i
e O = " e e
| vt 4 1
I - Lice| (18 J_; = gH 1
27 £
g __‘U/ $
7 i + 5 B V4 1y
[
1
7 —; - 2y
25 KPI508XNS —1Zl |6
J ] 2 ¥
4 1 72 19
‘5 _‘f 5 m \Z ”i z — 10
- s b 3= 1
ﬂ— L Ly 75 4 =12
“_-,_7 SH—§
3t —
E —
6
2%

Dyuxyuonawupiii coomas: I—nenmbpaTop XOZOB YCTAHOBKH IPOMEXYTOYHOH
4acTOThl; [/-— TakTOBBIA reHepatop; [IT—-nenuTens 9acToTbl MMIIYJIBCOB  CYETA;
IV — nenmTens wacTOTHl TAKTOBOTO TreHeparopa;, V—peructp pe3ynbTaTa moicueTa
4acTOThl HACTPOUKH; VI-—yCTpoWCTBO YNpaBieHHs Bbigauedl pe3ynbTaTa MNOACYETa;
VII— MyabTRILIEKCOP-KUMMYTATOp paspsiiHoi HWHbopManmu pe3yjibTaTa MNoACYeTa
4acTOThl HACTPOHKM; VIII— ycTpOHCTBO TralleHHs HE3HAYAINEro cTaplliero paspana;
IX -—npeobpaszoBaTeib ABOMYHOIO KO.1a B CEMHCErMEHTHBIH koa; X — dopMmuposaTenb
cUrHanma 3andToit; XI/—dopMupoBateab paspsaHbeix cTpobos.

Hasznauenue eb180006: 1 —- BXOA-BBIXO/T TPOMEXKY TOHHOH

LUenu TaKTOBOTO [CHEpATOPa; 2 —- BXOA TAKTOBOTO TEHEpd- KPISO8XNS

Topa; 3-—BBIXOA UENH T4KTOBOTO I€eHepaTopa; 4 — BXOA TGN T 7 1267 7
yrpaejienusl BblAauedl gaHHBIX ¢ gewmdparopa; 5 — BbIXoa — 6N ?
curHana sansatoit; 6, 9--/2—Bexoam cipobos 1—5 ¥— ¢ A
paspagos; 7—muranue (+U.); 8 —obwmwuit seisox (— Uy); %: é’%g oy =1
13 -—BXOd yCTAHOBKH BBIXO/I0B AEWIH(PATOPA B COCTOSHME 22— cop3 we=n
BbICOKOTO CONPOTHBJICHUA; [4—-BHIXOA CerMeHTa ¢; [5-- 25— 0n4 L_f—1%
BBIXOA cermeHTa d; ]6—BbIX0J cermeHTa ¢; ]7 —BBIXOO ;’;: “?2;’2 oot e 2
cermenTa f, 8 — BBIXOA CerMeHTa g; /9 — BbiXoa CETMEHTa + —77mE %% :;’,’
a; 20— Beixon cermenTa b; 2] —Bxo4 MMNyneca CHETa; 5—s7 %7; _—_-;2
22~—25 — BXOJIb{ YNPaBJICHHS YCTAHOBKOH TPOMEXYTOYHOMH

yactoTsl u pexxuma AM —UM; 26— Bmxon cTpoba cuera 7—+U, es7 p—1¢
4acTOTHl BXOAHOro curHana; 27, 28-—BXoanl YCTAHOBKH s— gv o %
CYETYHKOB M DETUCTP2 B HCXOAHOE COCTOSIHHME.
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Bpemennmie uarpammbl paboTei Mukpocxemsl KP1508XJ1S B mmanasone KB, pexim
AM
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Ocobennocmu pabomsl mukpocxemsi. Pabota mukpocxemb B auanazoHe KB (25 m)
AM TpakTa HOSCHAETCA BPEMEHHOH aMarpamMMoii.

TakToBBIH reHepaTop /I COBMECTHO C BHEHIHMM KBaplEBREIM  PE3OHATOPOM
tdopMEpyeT MociIe0BaTENBHOCTh MITYJIBCA C OCHOBHO#M TakToBOH 4acToToii 1638.4 xI'ny
(Bbixoa OGN, BbiBOA 3), KOTOpasi NMoOcie jeneHus nequrtenem [V na 2'® npeobpasyercs
B APYryH0 NOCIEN0BATEALHOCTE MMAYJILCOB ¢ 00pa3noBoi 4actoToi 200 I'i (BHyTpeH-
Hu# BeIxoa @ Ha QyHKUMOHaNLHOH cxeme). U3 aToil mocnenoBaTeIbHOCTH YCTPOHCTBO
ynpasienus VI GopMupyeT psx HMIYIbCHBIX CHTHAJIOB C NMEPHOJOM CIefoBaHUsA 25 MC:
pa3psaHbIX cTpobos Ha Beixogax CCD/[---CCDS5 (BbiBoasl 6, 9—- 12), pa3pelueHus cyeTa
AnuTeabHocThio 10 Mc (ua Bhixoge CF) u paspewmneHns ycranoskm (Hz Beixoge CC)
cdeTurka II], a Taxxe paspeutenms 3anMcu peructpa V (ua Bbixoge CWR).

Ha cueruniit Bxoa C cuetumka JII nocTynaer nocleloB4aTENbHOCTb HMMIYJILCOB
¢ uacroroit 0,1f, mns AM 7tpakra u 001f, ama UM (f,—uactora rerepoauHa
coOTBETCTRYrOWErOo TpakTa). CueTyuk [I] COCTOMT W3 ueThipeX [eKaad B MIAJIUHX
paspsanaXx W [BOMYHO-TPOMYHOro CTaplIero RSTOFo paspaga. Takum o6pasom,
kodbbuuMenT nepecyera cuerumka JIJ pased 3-10% Bymumranue mpoMexyToOuHOM
Y4CTOTHl NMPOHUCXOAUT NpH NpPeABAPUTENLHOR YyCTaHoBke cueryuka I/ no curnamy Ha
Bxofe SE B wucxoguoe coctosume N&M wm NM ans AM u UM  T1pakTtoB
COOTBETCTBEHHO:

N §M=30.000— fra,amti
NM=300,00— fro.aqm,

TAe foaam ¥ fouum— TIPOMEXyTOUHBIE uYacToThl AM u UM Ttpakros, MIn.

Tak, AN HOMHHANbHLIX 3Ha4eHHH [, am=465 xI'n u f,, yy=10,7 MI'n nonyunm
ClleyrolIMe 3HAYCHHUs MCXOOHbLIX CocTosHuit cuerunkos: N§{M=29,535 u N M=289,30.
Muxpocxema KP1508XJIS obecneunBacT OTCYET 4YacTOThI HAcTPONKM BCEBOJHOBBIX
PaanoONpPUEMHUKOB o, aMm=403; 464; 465; 466, 467 x['u u fi, gm = 10,67, 10,68; 10,69;
10,70; 10,71; 10,72: 10,73 MI'm B moBGHIX cOveTaHMsAX. YCTAHOBKA HAa Tpebyemoe
COYETAHME YACTOT OCMLIECTBIIACTCH ACMGPaTOPOM KOJOB YCTAHOBKH INPOMEXYTOUHOH
4acToThl | 1Mo CArnaaaM ynpasienns Ha Bxonax CODI—COD4 (BuiBogsl 22—25). Tlpu
pabore UM Tpakra Ha Bxon COD4 (BeiBoA 25) MopaeTcs CHrHaa Jjorudeckoro 0, a npu
paGote AM TpakTa —curran noruyeckoil 1. Kogbl HacTpoliku BXOJOB YIPaBIEHUS
YCTaHOBKOM npomexyTounoit yacTotel CODI, COD2, COD3 ans pa3sanuHsix coveTaHui
3HaYcHHH NpoMexyTouHoit wacToTel AM u UM TpakToB npusciachni 8 Tabnuue.

TaGama KOJOB YCTAHOBKH NPOMEMYTOUHBIX HACTOT

IMpomexyTouHas 4acTota Mpomexyrounas vactora AM rtpakra, ki
YM rpakta, MI'n

463 464 465 466 467
10,73 110 y10 1y0 yy0 11y
10,72 y50 050 §00 000 yyy
10,71 150 70 100 y00 139y
10.70 yyy Oyy 0y 00y yyl
10,69 13y vy 10y y0y 191
10.68 gty 0ly yyy Oyy yii
10,67 11y yly 1yy yyy 111
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Okonuanue maba. -

INpuMmevanua: 1. INepBuiit 3Hak Annsctes koaoM Ha Bxoae CODI/, BTopoO#i-—-Ha
Bxone COD2, tperuit—ua Bxomc COD3.
2. Ecnu KOJ Ha COOTBETCTBYIOIIIEM Bxoje paBed 0, TO 3TOT BX0] HEOOXOAUMO

COC/THHHTHL ¢ OOIMM 1IPOBO/IOM; eciii PaBeH |, To —c nMHo# nuTanus +5 B; ecn
paBeH «y»—TO Ha 3TOT Bxon Inpu paGote UM Tpaxkrta cleagyeTr mnoparh CHTHaI .
normdeckoif 1, a npu pabore AM TpakTa—CHyHan Jiorudeckoro (), M €CiM  paBeH

«y»~—TO BXOI COEAMHMTH C MHBEPTOPOM, Ha KOTOpLIi NpH pabore UM TpakTta cieayer:
noJaTh CHrHAM Jormdeckod 1, a mpu paGore AM TpakTa - -curHan Joruseckoro 0.

FRE—

-

Tlpamep. YactoTel [, aq=465 xI'm u f,,4u=10,7 MI'n. Ha nepecevesnn. ¢
COOTBETCTBYIOUIMX CTPOKM M crontbua Tab:amupl HaXoaum 3Havenuss xomoB CODI, |
COD2, COD3— «y0y». A 3710 3HaumT, uro BXxon COD/ HYyXHO COCAMHHTE C BLIXOAOM
HHBEPTOpa, HA BXoH KoToporo npu paGore tpakta UM nonaTe CHrHanm NOTHYECKOH *:
[, a npu pabore AM Tpakta-—curHany Joruucckoro Ekynas; Bxoa COD?2 Hy)!mo,;
coequunte ¢ obmmm nposogoM. Ha Bxoawt COD3u COD4 npu pa6ore UM Tpakra .|
TaKkKe ciaenyeT MoJaTh CHTHANHI Jorwdeckoit 1, a mpu pa6ote AM TpakTta - cHrHan
norudeckoro 0.

Jnnamuveckas HHIWKAIMA OCYWECTBIACTCA C IOMOIMBIO MYIbTHILIEKCOPA-KOM-
mytatopa VII m mnpeobpazopatens xoga IX. Bybepuwiii peructp V cayxur ana
XpaHEHHs KORA MATOr0 M 4eTBEPTOro paspsgoB Bo BpeMsi paborbl cweruuka 11
Ha unpukamuro nocnenoBaTeNLHO BRIBOAMTCS YETBCPTHIA M NsAThL paspsaasl madpoBoro
OTCYETA 4YaCTOTHl MPEALIAYINETO M3MEPEHHs U NEpBAf, BTOpas W TPEThbi TMbPH
TEKYIIEr0 U3MEPEHHS B COOTBETCTBHH ¢ MOCIEAOBATEIbHOCTHIO HMMYJLCOB HA BBIXOAAX
CCD4, CCDs5, CCDI1, CCD2, CCD3.

dopMmupoBaTeslb  curHasia  3ansToidl X ynpaBisE€T BOCLMLIM CETMCHTOM  HH-
JHKATOPa — 3aMATOH — ¢ MOMOLIBIO HMITyNbca, mocTynaromiero ¢ Bbixoaa CS/ (BblBOA
5), xoTophbiii B pexkxume AM Bo3neHCTBYET HA MHIMKATOP OJMOBPEMEHHO C MMIYJIECOM
¢ Beixoga CCD4 (cMm. BpeMenHEIe auarpaMmel paborsbi), a B pexuMe UM oaroBpeMeHHO
¢ uMnyascoM ¢ Beixoga CCD3, ¥TO COOTBETCTBYET MHAMKALMH 3ansiTol B 4eTBEPTOM
H TpeTheM pa3psjax COOTBETCTBCHHO. B pe3ynbTaTe B MEpBOM pEXHME HHOMKALAA
4acTol1bl HacTpoiiku mmeer Bua: XX, XXX MTrIu, a Bo Bropom— XXX, XX M.

Ans  cHuXeHus mNOTPeGAACMOrO TOKZ B MHKPOCXEME HMEETCR  BO3MOXHOCTD
ramcHMsl CTapliero HE3HAYaIlero paspsaza C MoMONbIO ycTpolcTBa ynpaeiewus VI,
4TO J0CTHraeTcs gopmupoBanneM (Bo BpeMs AeiicTBUA MMMynbca HA Beixome CCDJ
(BpI1BOJL 6)) Ha BHIXxoAax DCI—DC7 (sblBoabi I4—-20) curnanoB noruveckoro 0 wiu
Joruueckoit | mns curnanos Ha Bxone CODC, paBHbIX AOTHYECKOH 1 WK JIOTHYECKOMY
0. Ha BpeMcHHBIX [IHarpaMmax 93TO HC OTPaXEHO, MOCKONbKY 4acToTa CHrHajla
B JlaHHOM mpuMepe npesbitnaer 10 M.

®dopmuposaTens pazpaaHbix crpobos X7 ycunuBaer curaamsl Bsixogos CCDI -
CCDJ (BwiBombl 6, 9—12) ycrpoicTBa ynpasienus VI Mukpocxema moxer pabotaTh
KdK C MNpAMBIM. TadK H C HHBEDCHBIM YOPABICHHEM CETMCHTAMH UHOHMKAaTOpa
B 3aBHCHMOCTH OT 3Ha4eHHs curHana Ha Bxoge CODC (BbiBox 4). ec/iM OH paBeH
noruveckoit 1, cBeTAIMMCS CeTMEHTaM COOTBETCTBYIOT CHTHANLI JIOTMYECKMX | Ha
Beixopax DCI—DC7 (sbiBoaw 14—20) w CSI (BbiBom 5), a eclu JIOTHYECKOMY
0— cHrHansl noruyeckux 0.

Mukpocxema KPI508XJI5 no3sonseT uCnoib30BaTh OOWIME MHAMKaTOp AU
CHCTEMB 1MPPOBOro oTcYeTa YACTOTH M APYTMX JONONHUTENLHBIX HCTOYHHKOB

A7 e S
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nWHpopMauuu (Hanpumep, dacos). [ns sroro seixoasl DCI—DC7, CSI, CCDI—CCDS
CUrHAMOM CO BXOAa SZ MOXHO IIEpEBECTH B COCTOSHHE BBICOKOTO CONPOTHBICHHSA
U OOBEJIMHETD MX TONZPHO C COOTBETCTBYIONIMMH HM BRIXOAAMHK ApYroro gewndparopa,
NoJyuMB CXeMy MoHTaxHoro coenuneus WJIM. Bxoa SRI wucnonmb3yercs [uist
HAYabHOM YCTAaHOBKH YCTPOHCTBA ynpaBieHusi VI MHKPOCXeMbl B HCXOAHOE COCTOSIMKE
ApH BKIHOYEHMM MUTaHud. Bxon SR2 BcrioMoraTenbHbIH (MCTONB3YETCA TONBLKO HpH
GYHKIMOHANBHOM  KOHTPOJIC MHKPOCXEM), B MPAKTHYECKHX CXEMax ero Clueayer
coenquMHUTE ¢ oblmM mposoaoM 0 B,

OcHoBHbIE HAPaMETPHLI

HomunanbHoe HanmpsXeHHE MHUTAHHA ..oovreoiiniiinrinninie oo 5B
Tok norpebneuys B jauHamuueckoM pexume npu U,=6 B,
Jx=2,6 MI', T=+425°C, He BONEE .....cccoverrrrmricririirrracneeeennen, 7 MA
BrixoaHoe  HampskeHue  unmdkoro yposus 1npu  U,=4 B,
U= —400 MkA, T= —~25.455°C, He GONEE ..covovrvivererrririenan. 04B
BuIxogHoe  HampsbkeHWe — BbiCOkoro  ypoBHs npH  U,=4 B,
Udn=1 MKA, T=—25.455°C, HE MEHEE ....ccoecmmorreeerrrreanrrr, 3B
Bxoanoit TOx mu3koro ypoBus Npu U,=6 B, U% =0 B, ne menee:
no BbIBogam 4, 21—25, 27, 28 npn T=+25"C ............ —15 MxA
T=-25.+55C ... — 150 MxA
no BeBony 2 mpu T=+25°C ... .. —1 MxA

T=-25..+55C —10 MxA
BxoaHoil Tok BbICOKOro ypomus npu U,=6 B, UL =6 B, ue 6ouee:

T=425°C ittt 1 MxA

T=-25.+455°C 10 MxA
Buixo0i TOK HM3KOTO YPOBHS B COCTOSHHH «BBHIKIFOUCHO» TpH
U,--6 8. US,=0B, ue wmenee:
T= c 257C€ ettt et e era et an —1 MxA
Tomo =250 4 559C sttt et — 10 MxA
BhIXO/IHON TOK BBICOKOTO YPOBHH B COCTOSHHMM «BBIKJIFOUEHO» TIpH
U,=6B, UL,=6B, He 6onee:
T= F25%C ettt e ea e ae s 1 MxA
T= =250 55%C e 10 MxA

l'[pezxem.uble IKCOAyaTalHOMMbIEe /1anHble

MakCHMAaJIbHOE HAMPKEHHE MUTAHHA ..ooovevreereccneriierennne 6B
MakcuMalibHOe BXOJHOE HampsAXeHHE
Juana3oH BXOOHBIX HANPMKEHUH .....cccoovvveeeieennneee
MakcumanbHbeIt BHIXOAHOM TOK:

BBICOKOTO  YPOBHS ..oivviiiiiiiiiceieerinsrrssneiessrsiineenaeanne

HH3KOTO YPOBHSA ......cecovvnneennnn.
Temnepatypa oOxpyXaroiei cpem,l

.

o —25..455°C
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Ha Bxom AM TpakTa NpHEMHMKA CieXyeT MOAaTh CHHYCOWAATBHOE HaNpsDKeHWE
C 4acTOTOl TeTepoauHa W aMIiuTyaou He menee 70 MB. a ua Bxog UM Tpaxra - He
Menee 200 MB. Brnox 1mmuppoBoro orcdeTa YaCcTOThl CJEAYET MNOMECTHTL B JKpaH
H Pa3MECTHTb €r0 0 BO3MOXKHOCTH Aaibile¢ OT BXOAHBIX KACKaNOB TPHEMHMKA, TO
LENsM NHTaHASL U KOMMYTALKH BKJIFOMHTHL MPOXOAHBIE KOHaeHcaTOpbl. CaM MpHEMHMK
IOTKCH 0BeciieunBaTh MooucpenHyio pabory retepo,wmHoB UM u AM pmanazonos.
Toaaya curuHa;1oB OJHOBpeMEHHO paloTaroimux TETEpOAMHOB TPHBOIUT K HEMPaBWIb-
HOMY OTCYETY Y4aCTOTHI.

IMpn mnposepke paboToCcnOCOOHOCTH CHCTEMD! UH(PPOBOTO OTCHETA YaCTOTHl Ha
muxpocxeme KPI1508XJI5 neoGXxoaum KOHTPO/Ib COCTOSHMS HAYAJIbHOM yCTaHOBKH
cyetyuka [/ mpH OTCYTCTBUH HANPSKCUMA TeTePOMHA HA COOTBETCTBHE NOKA3AHUMN
naaukatopa 3Havenuam NAM u N{M. Jlansas onepauusi no3BoSHT BLIABUTL 605b-
IIMHCTBO BO3MOXHBIX OHIMOOK B MOHTAXC M IPOBCPHTh MCTPABHOCTH TAKHX JNEMEHTOR
U y3noB, xak DD4, AI—Al3. HGI--HGS. [locTosHyoe HanpsxeHue Ha KOJJIEKTOE
Tpausuctopa V7! e nomkno BeIX0AXTb u3 untepsana 3.7..4.1 B. IIpu neobxomumoctn
€ro YCTA4HARIWBRAIOT Moa00pOM pe3ncTopa R2.

Muxkpocxema KP1508XJI5 Moxer 6HTHL NpHMeEEeHa COBMCCTHO € BaKyYMHO-
JIFOMUHECHEHTHBIM HHANKATOPOM (CM. COOTBETCTBYIOIIYIO CXEMy BKTHOHCHHS).
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MpuuuMnuanbHas IEKTPHYIECKAA CXeMa

BKJIFOYCHHS BAaKyyMHO-THOMHHECHEHTHO-

ro Im¢poBOro HHAMKATOPA COBMECTHO
¢ muxpocxemod KP1508XJIS [12]
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Hpuaoncenue 1

OTevecTBEHHbIE MMUKPOCXEMbl M WX 3apybexHble aHanoru

THn MRKpocxeMb

d>ym<| WHOHLLILAOC YARHAYCHHE

3apyfoxubii aHAAOT

K174XA27

K174XA31

K193MES

KS72TTATA - -KST2TIAIT

KPST2ITA2A — KPS72ITA2ZB

KPS572[1B3

KPS7211B4

KPS72I1BS

K59411A1

KP1016BUI
KPI021XA1A, KP1021XA1b

KP1039X Al

K110711B4A, K110711B4b

Koppektop uctkocTH #300pa-
KeHUS

Jckoaep CHIHA.IOB UBETHOCTH,
KOJMPOBUHHBIX O CHCTEME
CEKAM
CBepXBBLICOKOYACTOTHBIN e~
Tedb YACTOTh! C NEPEMCHHBIM
kodbduunentom nenenns 20/22
HaGop yumscpcayibhbix  dhyHk-
UHOHAABHbIX WICMCHTOR JUIA THO-
cTpoenus 10-paspsiHbIX YMHO-
xarmnx HATl nocneaosatens-
HbIX MpuOMIKeHni

Habop ¢vHKIMOHAMBHBIX DrE-
MEHTOB 11 nocTpoerns [2-paz-
pstiHbIX  yMHOXaroumx  LIATI
BocbMupaspaaAHbiii  MUKPOMOII-
bl ALIT nociemosaTenbHbIX
npubnmxcHui
BocemupaspsiqHas BOCbMHKa-
HaneHat CBHC aunanoro-und-
poBoit cucteMsl cbopa I mpe-
obpazopanus J@HHBIX
Nurerpupvionwmit ATHT ua 3,5
ACCATUURBIY pa3psiia C BbIRO-
JOM HHOOPMALHM HA AAJAKO-
KPHCTAITHYCCKHH MH/UKA10p
HAserammatupazpanusiit [LAT
JBOMYHOTO MAPANIIENBLHOrO 1Md)-
pPOBOrO KoJa B BBIXOJHOM
NOCTORHHBIT  TOK
HporpaMmupyemsiit  Taitmep
MuorodyHkuHoHaNbHAS aHAN0-
rosag BUC nns ynpasiichus
MOLUIHBIMH MCTOYHHKAMM TUTA-
HUS TEJICBUAHOHHBIX NPHCMHH-
KOB € CHHXDOHH3ANMEW HaNps-
XCHHEM CTPOYHOM pa3BepTKH
Muoropyskunonansuas BUC
MajOCHTHANbHBIX LIENEH Teme-
BH3MOHHbIX NPHEMHHKOB 4ePHO-
6etoro uzobpaxenus
BoicTpoaeiicTByrolii  BOCHMHU-
paspanHeil ALUTT cumThiBanus

TDA4565

TDA3530

SPR7R6A

AD7520

AD™MR

AD7574

AD7581

ICL7109

ADS63

MN1435*
TDA2582

TDA4503

TDC1007-]
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Oxonuarue npusowcerus I

THR MAKPOCXEME! DYBKUHOHANLHOE HASHAUCHHE 3apyGexHbiii aBanor

{P1108TIB5A, KP1108T1B5B BricrpoaciicTByrommit wectd- | SDAS010
paspaaueiit AHIT cumThiBanus
€ HOPMHPOBaHHOM MNOJOCOH va-
CTOT BXOJHOIO CHIHAMA

K1108I1B1 BricTponeiicTsytommii  npenusn- | ADS79
orHbif AL
KM1118I1A2 Ha6op ¢ynkumonansueix sne- | TDC1016)-10

MHTOB IVl NMOCTPOSHHR Jecs-
THpa3pAaHOro ObicTpoeii-
crBytomero LIATI
KM1118ITA3 BocbMmupaspaaubiit  LATT P9768
KP1152XAl Cunxpoupotueccop xaaposoil u | HA11235*
CTpOYHOH pa3BepTOK

* PymxunoHAILILIT awanor.
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Hpuaoocenue 2

YKa3zaTenb TUNOB MUKPOCXeM MO (HYHKUUOHANHLHOMY Ha3HAYEHWUIO

¢y"KHHOHaJIbHOE HA3HAUYCHHUC

Tun MuKpocxeMbi

C1pa-
HHLA

MukpocxemMbl 18 TEIEBH3HOHHBIX YCTPOHCTB

Koppekrop ueTkocTH U300paXXEeHHS! B TEICBH3HOH-
HBIX TI[PUEMHHKAX M MOHHUTOPax

JHexonep curHanoB userHoctd cucremel SECAM ¢
ABTOMATHYCCKMM OIO3HABAHWEM CHIHalla [BETHOCTH
VeTpolicTBO  yIpaBiieHUs MOILHBIM  KIJIFOYEBBIM  UC-
TOYHUKOM IIUTAHUS TEJEBU3UOHHBIX INPHEMHHUKOB C
CUHXpOHM3AUHMeH HaNpsKEeHUEM € 4acTOTON CTPOYHOH
pa3BepTKH

MHorodyukinoHansHOe yCTpOHCTBO Ul o6pabotku
TENCBU3MOHHBLIX CUTHAJIOB B MaJiorabapHTHLIX Tele-
BU3MOHHBIX TpueMHNKax. COxePXHUT B OJHOM KpH-
CTAIe BCC HEOOXOMUMBIE Y3Jibl, 3a HCKJIFOUEHHEM
CeNeKTOPA KaHAJIOB M BBIXOJHbBIX KaCKaj0B CTPOYHOH
U KaJxpoBOH Da3zBEPTOK

iipoueccop kagpoBOM U CTPOUHOH Pa3BEPTOK

K174XA27
K174XA31

KP1021XA1A
KP1021XA1b

KP1039XA1

KP1152XA1

MHKPOCXQMBI A% paanonpUEMHEAKOB

BUC cuctems! mubpoBoro OTCHYCid YaCTOTHl Ha-
CTpOWKU IpHEMHHUKA

BricTponeicTByrotMil 1eaMTEN 1B HacTOTHl C Iepe-
MeHHBIM KodhbhuuueHToMm nesieHust 20/22 ja1s cuH-
TE3aTOPOB YaCTOT HACTPOHKH FETEpOMHA

Mukpocxembl /I annapaTyphl MarHUTHO#

Hemutenr 4actoThl € MpOrpaMMHpYeMbIM k03¢ bu-
LMEHTOM JIEJICHUH

3/9/18/21 u BXOQHBIM YCUIMTEJIEM-OTPAHUYHTEIEM
dopmupoBaTens CHrHajIOB OIOpHO# YacTOTHI yII-
paBJieHus ABUratesieM BHJeoMarHuTOdoHA
AHajioro-koIoBblil Npeobpa3oBarteNs IS yIpasiie-
HUS KHAKOKPUCTA/UIMYECKUM HHAUKATOPOM YDOBHS
3allMCH —— BOCIIPOU3BeeHUs; obeclieunBaeT oTobpa-
KEHHe:

CpeHUX 3HAYCHHH YPOBHS CHTHaja B BUAE CTONOU-
Ka BKJIFOYEHHBIX CErMeHTOB Ha 1wwikaje u3 10 cer-
MEHTOB, KOTOPbIE BKJIIOYAIOTCA I10OYEPEIHO IIpH
M3MCHEHUH BXO/HOTO HANpsKEHUs OT MHHUMAIIb-
HOro 10 MaKCUMAJIBHOTO 3HAYEHWUS;, IPH ITOM Cer-
MEHTBl HU3IUMX YPOBHEH He OTKIIIOYArOTCH,
[IMKOBBIX 3HAYCHUH YPOBHS CHIHAlla B BHjE BBHICBe-
YUBAHUS O/JHOTO W3 TPeX TOCIEAHUX pa3psioB,
cooTBeTeTBYrOIUMX yposusaM +1, +3 u +5 ab
CT1abunMzaTop 4acTOThl BpAllEGHUS Bajia 3JIEKTpO-
IBUraTesIsl MOCTOSHHOTO TOK& B ayIHO- U BHJACO-
MaruurodoHax

KomMnannepHoe ycTpoHCTBO 1IyMOIIOHMKEHUS B TPaK-
T€ 3allUCH — BOCIPOM3BEACHUA 3BYKa

KP1508XJIS

ayauo- u HHACO3ANACH
KP1005ITLI4

KP10161TV1

KP1027XAl

KP1057XI11

11
16
115

136

242

250

92

109

129

147
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Hpodoancenue npusoncenus 2

Crpa-
DYHKIHOHAIPHOE HA3HAUYCHAE TAD MBKpOCXeMbl HALA

MHKPOCXQMLI /I8 RCTOYHHKOB BYOPHUHOIO 3JIEKTPORHTARNA

JIByX1noJsipHbI JIMHEHHBbI CTaOUIM3ATOP Hampsxe- KPi42EHI5A 8
Husl C PUKCUPOBAHHBIM 3HAYCHHEM BLIXOAHOIO HAamMps- KP142EH15B6

xeuus +15B

YCTpoiicTBO ynpaBicHHS MOLIHBIM KJIOYEBBIM HC- KP1021XA1A 115
TOYHUKOM TIHTAHHS KP1021XA1B

Mukpocxemn: LAII o AL

Ha6op yHuBepcainHbiX (DYHKHHOHAABHBIX 3AEMEHTOB K572ITA1(A—-T) 45
s noctpoeHus 10-paspsaHbix ymuoxatommx HATIL
u AUIl nocnemosaTtensHbX NpubJivxeHui

Habop $yHKUMOHAIBLHBIX 2JEMEHTOB LISt TOCTPOEHUS K572T1A2 (A—B) 56
12-pa3psinubix ymuoxaromupx L[ATl nocrexoBarens-
HbIX TpubIMKEHU

Bocomupaipsaanbiit MukpoMoutabiii ALITT nociieno- KP572I1B3 64
BATCJIbHBIX 1IpUOIHKEHUI

Bocbmupaspannas BocbmukaHansHas CBUC aHano- K57211B4 72
ro-1udpoBoi cucteMsl cbGopa u npeobpazoBaHus KaH-

HBIX

ANIT xBoHOro WHTErPUPOBaHUS C ABTOMATHYECKOH K57210B5 79

KODPPEKIOMCH HYJIS M OIIpEACIEHUEM TIOJARPHOCTH BXOA-
HOTO CHTHAA

12-paspsaausiit LJATT gBonuHOro NapaieabHOTo Hb- KS594IIA1 86
POBOFO KOJa B BbIXOJAHOH MNOCTOSHHBIA TOK

boicTpoaciicTyiommii BocbMupa3psanbtii AUTT cun- K1107T1B4 (A, B) 164
ThIBAHUSL

BricTposeiicTByromnii  tiectupaspsiaustii AT cum- K110711BS5 (A, B) 174

ThIBAHHS C HOPMMPOBAHHOM IIOJIOCOH YacToT BXOA-
HOTO CHUFHaja

10-paspsannbii GbicTpoaedcTBY Ol GYHKIIMOHANBHO K1108I1B1 (A, B) 184
3akonuenHblit AUTT mocnemosaresbHbix NpUbnxe-

HUH

DyHKIMOHANILHO 3ABEPIUEHHBI M COTpSraeMslii ¢ K1108I1B2 197

MuKponpoueccopamu 12-paspsaaustit ALIIT nocrexo-
BATC/IBHBIX NPHOIMKEHUI

Habop (yHKUHOHANBHBIX INEMEHTOB T NOCTPOCHAN Ki1118T1A2 (A, B), 215
10-paspsigaeix GBICTpOAEHCTBYIOIIHX NpeobpazoBaTe- KP1118ITA2(A, b)
Jlefl BXO/IHOrO JBOMYHOrO MNapajlIeNbHOFO KoAa B
IIPOTIOPIUOHANTLHBIH €My TOK HAa aHAJIOMOBOM BBIXOJAE

bricTpojciicTByonmil BockMupa3psassIil peobpa3zo- KM1118ITA3, 227
BATE/Ib BXOJHOrO [ABOMYHOrO MapalUIeIbHOTO KOxa KP1118ITA3

B TIPOTIOPHHOHANBHBIE €My TOK Ha QHAJTOTOBOM Bbl-

xofe

Hennueituelit nsyxkanansunii AT ais aptomo- KC112611B1, 236

OounbHBIX  1MpuGopos KM112611B1
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Oxonuanue npuaoncenun 2

tbynxunona.nmoe Hajfnaucnme Tun MHXPOCKEMBL E’:’l::‘.
Ycrpoiictea  BbIGOpKu — Xpanenus
OKOHOMHYHOE YCTPOHCTBO BBIOODKH ——XPUHEHUs dHAa- KP1100CK3 153
JIOTOBBIX CHFHAJIOB C MAllbIMH IHHEMHYECKHMH
ommn6xaMu
YhnuBepcaibubie  8HAJIONOBblE MRKPOCXEMbl
Hu3koBosbTHAs YHHBEPCAJIBHAS MHKPOCXEMA, colep- Kdi1032¥ 41 I 133
Kallas JBd ONCPALMOHHBIX YCHJIMTEIS U JBA KOM-
NapaTopa HanpsKeHHs I
MuxpocxeMbl a8 Kuuo- n ¢oroannapaTypbi
HaGop QyHKHMOHANBHEIX Y370B JUIs MOCTPOCHHH KMi89XALl, 26
YCTPOHCTB aBTOMATHYECKOH YCTAHOBKH BPEMCHH 3KC- KCI189XA1.
MO3ULUAN ¢ OJOKOM KOHTDOJS HANpSKCHHS THTAHUA KPI89XAl
HaGopbl (GyHKUHOHAIBLHBIX Y3408 8 IOCTPOSHUS KM189XA2, 33
YCTPOWCTB aBTOMATUYECKON YCTRHOBKH BPEMEHH 3KC- KC189XA2,
TIO3HLNH KPi89XA2
Ha6opsl ¢yHKOMOHAJILHEIX Y3JI0B A8 HOCTPOEHHS KMI89XA3, 36
YCTpOHCTB aBTOMATHYECKOH yCTAaHOBKH BPEMEHM 3KC- KC189XA3,
no3uHHK ¢ OJIOKOM KOHTDOJIA HAllPsDKEHHS MUTAHHs KP180XA3
Antnnorapupmupytoumii npeobpa3oBaTenb Toka C K®1112[1113 209
KOMIIapaTopoM
QyHKuuOHATIBHBIA Npeobpa3oBaTelb it YCTPOWCTB K& 111211114 212
3KCIOHOMET PHH
MEKpocXeMbl Pa3jiuHOr0 HA3IHAYEHHH
Ludposoit MHOromporpaMMHRIl TaiiMep S pasiny- KP1016BH1 99
Hoit OBITOBOH allllapatypbl
EMKOCTHOE pene Uit YIIPaBICHHS THPUCTOPOM MIIH KM1025KIT1, 121
CHMHCTOPOM B 3JIEKTPOHHOM CXEME 3JIEKTPOCYLINTENA KC1025KI1T11,
KM1025KT112, 125

KC1025KI112
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Hpuaoocenue 3

TepmuHbl ¥ onpegeneHns napameTpoB mukpocxem LA n AL,
AONONHUTENHHO BBegeHHbix B MOCT 1948—89 B 1989—1991 rr.

TepMun Ogl(:;:;‘ﬂgﬁe Onpenienenne
i 2 3
INapamerpbi, uMelolle Pa3MEPHOCTh HANPSKEHHSA
Hanpsokenne cMemenns Uy cm OTKJIOHEHHE OT HOMUHAJIBHOT( 3HAYCHHA B 3a-
U en.em MTAHHOM TOYKE HAYATBHOTO YHAacTKa XapakTe-
pucTHkH npcoOpa3oBaHus BBIXOMHOTO Hamps-
weuust 1JAIT (YpOBHSI KBAHTOBAHHSI MJIM MEX-
KoJoBOre nepexona AL
TIapaMerpnl, HMelOmHe pa3sMepHOCTh TOKA
Tok cMeileHus J OTKNOHEHHE OT HOMUHAJILHOTO 3HAYCHUS B 3a-
J - JaHHOMW TOuYKe HAYaJIbHOrO yvacTka XapakTe-
PUCTHKH TpeoOpa30BaHUA BBIXOJHOTO TOK:
LAIT (ypoBHS KBAaHTOBAHMS HJIH MEXKOJOBO-
ro nepexoma ALT)
Tok cmeweHAs HyJis Al cu Pa3HoCTb TOKOB CMCIICHHUA HA HHBEPTHPYIO-
11eM H HEMHBEPTHUPYIOIIEM BXO/IAX HHTCIpaib-
HOl Mukpocxembl ALII1

ITapamerpnl, wMeloNie Pa3MEPHOCTL “ACTOTHI

Ckopocrs  mpeofpazosa- | Jup Yucno npeoOpa3oBaHuii HHTEIPAIbHOW MHKDPO-
Has CXeMbl Tpeobpa3oBaTens B SAMHUIY BPEMEHH

Tlapamerpbi, HMEIOIUHC Pa3MEPUOCTL BPEMEHH

Bpemsi mpeoGpazoBanus tup WuTepBan BpeMeHH OT MOMEHTA IOJ34H KO-
Manabl Ha BBIIONHEHME NpeoOpa3oBaHUA WH-
Terpanbaoli Mukpocxembl AUIT no mnossie-
HHUS Ha BBIXOJE COOTBETCTBYIOLIEFO YCTOMH-
YHBOIO KOAA

Bpems yctanosicHHR tyer HHatepsan BpeMenM OT MOMEHTa 3d/aHHOTO
HM3MCHEHMSI KOJa Ha BXO/Ie MHTErpaNbHOlM
mukpocxembl LIATT g0 momewra, npu koro-
POM BBIXOJHAas aHajoropas BeIHYMHa OKOHYa-
TeNIbHO BOMJACT B 3aJ@HHYIO 30Hy, CHMMETpPHY-
HO PacCIOJIOKEHHYI0 OTHOCHTEIILHO YCTAHOBUB-
HIerocs 3HauCHUSA
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Oxonuanue npuiosncenus 3

[

3

ArneprypHoe BpeMs

Bpems 3agepkkn BuiXoa-
HOTO KOAa

Yucao paspsnos

ITorpemsocts B 33/1aHHOM
TOYKE XapaKTEPUCTUKH
npeobGpa3oBanus

[lorpemiHOCTL B KOHEHHOI

TOMKE XapaKTepPUCTHKH
npeobGpazosanus  (Abco-
AOTHAS TOrpeIHOCTh

npeobpa3zosanyus B KOHEY-
HO# TOYKE UIKANb!)
Henunetnocts

JAunddepeHnuanpas Heu-
HellHOCTb

tlll. X

HutepBan BpeMEeHM OT MOMEHTA NOAAYH CHr-
Hajla, YIPABIIIOMIErO HAYaloM IIpollecca Tpe-
00pa3oBaHusl  UHTCrPaJbHOH  MHKDOCXEMBI
AL, 10 MOMeHT4, IPH KOTOPOM MFHOBEHHOC
3HAYMCHHE H3MEHSAIONICICA BXOUMHON aHAjI0TO-
BOI{ BCIMYUHBL TOYHO COOTBCTCTBYET 3HAYCHUIO
BBIXO/IHOrO KOOa, TMOJYYCHHOrOo B HaHHOM
UKe 1peobpa3osaHus

WHuTepBan BpeMEHH OT MOMEHTa TNOJIAYH CHr-
H4Ta, YNPABJISHOIIETO HAYMAJIOM TpOliccca Bbl-
JlauM BBIXOAHOTO KOJAa UHTETPATILHOW MUKpPO-
cxemn! ALIJT, 10 MomveHTa NosABASHHS KOJa HA
BBIXO/IC

Tlpoune unapameTpsi

B

dx

KonauyectBo cuMBOJIOB K013, HeobXxoaumoe
IIJIs1 TOTO, 4ToOB B BBIGpanHOi cHCcTeMe cuHc-
JICHHS] BbIPA3UTH, HOMHHAIBHOE oflnee 4HCIO
KBAHTOB MHTEIPa;bHOM MHKPOCXEMBI IIpeobpa-
3o0BaTe.1s

OTkIIOHEHIe 0T HOMHHAJILHOTO 3HAYECHUs B 3a-
JAHHOM TOYKC XapaKTepHCTHKH npeodpa3oBa-
HUF BbIXOJHOH 4HAJOTrOBOHl BEIHUMHBl MHH-
TerpaabHoi Mukpocxems! LIAT (ypoBHs xBaH-
TOBaHWA WJIH YPOBHHA MEKKOAOBOIO Illepexonaa
yH1CrpalibHOlN MHUKpocxeMbsl ALLTT)
OTKkNIOHEHME  OT  MOMHHANLHOTO  3HAYEHHA
B KOHEYHOH TOYKS X4paKTeplCTHKH mnpeodpa-
30BaHHUS BBIXOJHOM aHAJIOrOBOM BEMHYHHBI MH-
Terpanpuoi Muxkpocxemnt LIATT (yposHst kBau-
TOBAUUS HIH YPOBHA MCXKOAOBOIO NeEpexoid
HHTErpaibHoit MUKpocxemsl ALLT)
MUakCUM@IBHOC OTKJIOHEHWE BBIXOAHOHW aHa-
JIOT OBOW BCIWYMHLL MHTErpaibHOH MHKpOCXe-
mbl LIAIT (ypoBHeill KBaHTOBAHUS MHTCLpab-
HOU Muxpocxembi ALLIT) oT cooTBeTCTBYIOUIMX
BCIIHYMH HA NMHCAPU3OBAHNOI XAPAKTEPUCTHKE
IpeodPa3oBAHHA

MakcuMaibHOC OTKOHEHHE KBAHTA OT 3Ha4Ye-
HUs MJALUIETO Pa3psidd MHTErPajibHOH MHMKpO-
cXeMol TpeobpazopaTens

! Ykazangpte mapaMerpbi (3 WCK/IONSIIHEM NAPAMEIPA «HHCAO PaspsioB») MOTYL HOPMHPOBATLCA B CAMHWHAX
HAIPSKEHMs, TOKA, 3HAYEHHAN MIAILCTO PA3psia, NPOuCHTaX OF NoUHtol IuKaibl npeobpa3zosanus.

3
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Hpunoncenue 4

Yxa3zarens TMNOB MWKPOCXeM, Ony6nNMKOBaHHbLIX B ChpaBoOUHMKE
«Muxkpocxembst aAnsi O6biTOBOI paguoannapartypbi» v Tpex ero

AONONHEHUAX
THI MHKPOCXEMB C':f::?"' n%“”l"zﬂe' Tun MHKPOCXEMb C"g:':’"' 110:1‘22"0-
1{2]3 123
1 2 314> 6 7 819 )10
K118 Kgl425g5§ +
KP142EHS +
K118V LA + KP142EHST +
K118V 1B +
K142EH6A +
K118VIiB + 5
K142EH6B +
KI118YHIA + <
K14ZEH6B +
K118VHIB +
K142EH6I +
K118YHIB +
K142EH6 +
K118YHII +
K142EH6E +
K118VHIJ +
> K142EHRA +
K118YH2A +
K142EHSB +
Kt ISYH2B + +
K142EHST +
K142EH8 +
K142, KP142 K142EHSE +
K142EHIA + KPI42EHSA +
Ki42EH1b + KP142EHS8B +
KI142EHIB + KP142EHS8B +
K142EHIT + KP142EHSI +
KP142EHIA + KP142EH8 +
KP142EH1B + KP142EHSE +
KP142EH !B + K142EHSA +
KP142EHIT + K142EHY9B -+
K142EH2A + K142EH9B +
Ki142EH26 + K142EHIT +
K142EH28B + K142EH9]X +
KI142EH2I + K142EH9E +
KP142EH2A + KP142EH15A +
KP142EH2b + KP142EH156 +-
KP142EH2B + K142EN1A +
KP142EH2T + K142EI1B +
K142EH3A +
K142EH3b + 43, KPi4
K142EH4A + K143, 3
K142EH4B + K143KT1 +
K142EH5A + KP143KTi +
K142EH5B +
K142EHS5B + K153
K142EHS5T +
KPI142EH5A + K153y i +
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Tpodosscenue npugonconus 4

Hoionne-

Hus

Tyl MHKPOCXEMbi Clﬁ'::?"' ﬂ(:'li:;fme' THE  MHKPOCXEMbI C"E‘;’:‘O‘*-
1 2 3
i 2 3 4 S [} 7
K157 K17411C4 N
. K174YB5
K1570A1 + v .
ﬂg%ﬂ; * K174YH4A +
A K174VH4b +
K157y7116 +
K174YH9A +
KI57VHIA +
K174YH9B +
K157YHIB + f
K174VH10A +
KI57VTIIA + .
K174YH10B +
K157Y1iB +
K174VHi| +
KI157yI12A + !
KI174VH]2 +
K157V112B ¥
KI74VH13 +
KI57XAIA +
K174YH 14 +
K157XA1B ¥
K174VH15 +
K157XA2 +
K®174VH17 +
Ki57XM1 +
K174VH18 +
K157XI12 +
KI174YH19
K157X3 +
K157XT14 + K174VI11 +
K174YP| +
K174YP2A -
KP159 K174VP2B +
KPIS9HTIA + K174YP3 +
KPI59HTIB ¥ K174YPa +
KP159HTIB + K174YP5 +
KP159HTIT + K174YP7 +
KTISOHT1]] + K174YP8
KP159HTIE + K174YP10 +
K174YPi1
K162, KP162 K174XA 1 +
K162KTI + K174XA2 +
KP162KT1 + KI74XA3A +
K174XA3B +
K174XA6 +
K174 K174X A8 +
KI74Ad1 + K174XA9 +
K174AD4A + K174XA10 +
KI74ADS5 - + K174XA11 +
K174TJ11 + K174XA12 ¥
K174TT1A + K174XA14 +
K1741712 + K174XA15 +
K174 ®] + K174XA16 +
K174K1 + K174XA17 -
K17411C1 + K174XA20 +
K®17411CI + K174XA24

]2

8|9

1]
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Hpoodoasncenue npusoncenun 4

TUN MUKPOCXEMB C';F:‘??"' llo:;‘nzne- Tun MuKpocxeMs! Cm}:ix’;(oq- ﬂogﬁﬁﬂe'
i 2 3 ] 213
1 2 31415 6 7 819110
K174XA25 + KP198
K174XA26 + KP198HTIA +
K174XA27
KPI98HTI1B +
K174XA28 +
KP198HT2A +
K174XA31
KP198HT25 +
K174X A32 + KPI98HT3A +
K174XA33 + .
KP198HT3B +
KP198HT4A +
K175 KP198HT4B +
K17571A1 + KP198HTSA +
KI75VBIA + KP198HTSB +
KI175VBIB + KP198HT6A +
KI75VR2A + KP198HT6B +
K1°<V'B2B + KP198HT7A +
K175V B3A + KP198HT7B +
K175¥B3B + KP198HTSA +
K175YB4 + KP198HTSB +
KP198VHIA +
KM189, KC189, KP198VHIB +
KP189 KP198VHIB +
KP198VTIA +
KMI89XAI1 +
PR N KP198YTIB +
KP189XAl +
KMI89XA2 + K427
KC189XA2 +
KPI89XA2 + K427MAl +
KM I89XA3
KCIS9%XAS T KAS512, KPSI2
KPI89XA3 + KAS12BU1 +
K193, KP193, Kpalapdl +
KM193 +
KP51211C3 M
KMI193ME] + KP51211C7A +
KMI193UE2 + KP51211C76 +
KM193UE3 + KP512M1C7B +
KP193UE3 + KP512M1CT +
KM I19311E4 + KPS12M1C70 +
KP19311E4 + KP51211C10 +
KM 193UE6 + KP512I1C11 +
KP193UE6 +
K193UE7 + KA528
K193UES +i#
K1931E9 + KAS5285P2 +
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Ipodoarncenue npuaoxcenus 4

Tun MHKpOCXEMBI C':}’;:?q' Z[(:;;o;xzue- THO MHKpOCXEMbI C"L’:‘:’q' Jlo::);:ﬂe-
1123 P{2]3
I 2 31415 6 7 819110
K538, KP538 55721'[ Bg +
K538VHI P57211B5 +
Kggngz i KB572I1111-4 +
H2 -
11?5);83{3’3]/1 3A 1 K574, KP574
K538VH3b + K574Y 1A +
KP538VH3A + K574V 1B +
KP538YH3E + K574Y !B +
KS48, KPS48 K374y 15 "
K548y'H}A + KP574Y 1B +
K548VHI1b + K574V 12A +
K548YHI1B + K574Y 12b +
K548V H2 + KP574Y [12A +
KP548VH3 + KP574Y]12B +
K572, Kb572,
KP572 K590, KP690
KS72I1A1A + + K590KH1 +
K57211A1B + + KP590KH1 +
K57211A1B + + K590KH?2 +
K5721TAIT + + KP590KH2 +
KPS7T2ITATA + K590KH3 +
KPS72I1A 1B + KP590KH3 +
KP572[TA1B + KS590KH4 +
KP5S72NAILT + KP590KH4 +
K572ITA2A + KS590KHS +
K572[1A2Bb + KPS90KHS5 +
K572ITA2B + K590KH6 +
KP572[1A2A + KP590KHS6 +
KP57211A26 + K590KH7 +
KP5721A2B + KP590KH7 +
K572ITB1A + K590KHSA +
K572MB1B + K590KH8b +
K5721BiB + KP590KHSA +
K57211B2A + KP590KHSB +
K572[1B2B + K590KH9 +
K572[1B2B + KP590KH9 +
KPST72IIB2A + K590KH 13 +
KPs7211B2b + K590KH 14 +
KP572I1B2B + KS90KT1 +
KP57211B3 + KP590KT1 +
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1Ipodoancenue npusoncenua 4

Tull MHUKPOCXCMBI C'E:: o au:;;?' e Tun MHKpOCXeMbl C"pH:qu_ Ilm)::i:ue-
1 2 3 1ip21l13
] 2 3 4 5 o 7 §1(9 110
K591 KP1014
K591KH1 + KP1014KT1A +
K591KH2 + KPI014KTIB +
K591KH3 + KP1014KT1B +
K592 KP1016
K592KT]1 + KP1016BU1 +
KP1016MTV1 4
K594
K594MA1 n KP1017
P i
K1003, KM1003 KPTOI7XA +
K 10031111 + KP1021
2 +
K10031T13 +- KP1021XAIA +
KP1021XA1B +
KP1005, KM1005 KP1021XA2 .
KP100SIIC! + KP1021XA3 +
KP1005TTL 1 + KP1021XA4 +
KP100511112 + KP1021XAS5A 4
KP1005T1114 + KPi021XA6 +
K1005I11L5 +
KP1005VJ11 + KP1022
KP1005VJIIA +
KP1005YJ116 + KP1022EIT +
KP1005YHIA +
KP100SYHIB + KP1023
KMI005YPIA + KP1023XA1A +
KMI1005YPIB + KP1023XA1B +
KPI100SVP1A +
KPI100SYPIB +
KP100SX A . KM1025, KC1025
KP10OSXA2 + KM1025KT} +
KP1005XA4 + KC1025KIT! +
KP100SXAS + KM1025KT12 +
KP1005XA6 +
KP1005XA7 + KP1027
KPI005XA8A +
KP100SXA8B + KP1027XA 1 +
KP1006 K®1032
K1006BU1 + K®1032y 11 +
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Tpodoamcenue npusoocerns 4

T MHKPOCXEMBI Cl;f::?q‘ H‘m?;‘;“ e T MHKpOCXeMEL C"E';io-«- HO:;ZJ;HC-
123 LT
1 2 3141|5 6 7 s 19110
K1033 K110711B2 +
; KI1107T1B3A +
KI1033EVY1 + K110711B36 H
KMI1107T1B3A +
KP1039 KM1107T1B3B +
KP1039XA1 + K1107T1B4A +
K110711B46 +
KP1040 KP1107T1B5A +
KP1040X11 + KP1107T1B5B +
KP1044 K1108, KP1108
KP1044ME1 + K1108ITA1A +
K1108I1A1B +
KP1049 KIT108TIBIA + +
K1108I1B1B + +
KP1049XJ11 + K1108IIB? 4
K1108ITH1 +
KP1051, K®1051 KP1108H1 H
KP1051XA6A +
KP1051XA6B + K1109
K®1051XA6A +
®1051XA6B6 K1109KT2 +
K * KI1109KT21 +
KP1057 K1109KT22 +
KI1109KT23 -+
KP1057X111 + K1109KT24 +
K1109KT61 +
KI1100CK2 + K1109KTé3 +
KP1100CK2 + K1109KT64 +
KP1100CK3 + KI1109KTé65 +
KP1101 K1112, KP1112,
KPHOITIAI + Keil12
K111211111 +
K1104, Kb1104 KP111211IM12 +
K1104KHI1 K®1112113 +
KB1104KH1-2 i K®I111211015 +
K1107, KM1107, K1113
KP1107 K1113MBIA +
K1107T1BI + KI11311B1G +
KP1107T1B1 + K11131IB1B +
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Oxonuanue npuioxcenun 4

Tutt MHKPOCXEMBI Cr:&a:?q- Ilo}::;n;ie— Tun MHKPOCXEMb! C"g:‘:oq' Homﬂue—
bt2143 1213
1 2 3145 6 7 gl9l0
K1118, KM1118, K1407¥Y 12 +
KP1118 KP1407Y [42 +
KI118MAl + K1407y 013 t
KP1407Y 43 +
KMI1118ITA1 + K®1407Y [i4 +
KMITI8ITA2A +
KMI1118ITA2B + KM 1408,
KPI1118ITA2A + KP1408
KP1118ITA2B +
KM1118I1A3 + KM1408Y /I1 +
KP1118I1A3 + KP1408Y 11 +
KM1118[TA4A +
KMI118I1A4b + KP1413
KC1126, KM1126 KP1413VK2 +
KC1126I1B1 + KP1426
KM 112611B1 +
KP1426Y 11 +
KP1146 KP1506
KP1146®IT1 ¥ |+
KP1506XJ11 +
KP1152 KP1506XJ12 +
K1401 KP1508XJ15 +
K1401v a1 +
K1401V2A + KP1534
K1401V2Bb + KP1534UEI +
K1401v 13 + KP1534IT111 +
KP153411112 +
K1407, KP1407, .
K®1407 KMI1813
K1407V 1 + KMI813BEIA iR
KP1407Y 111 + KMI813BElB ; +

! Mukpocxemst 115 6b1ToBON pasmoannaparypal: Cuipasodank/W. B. Hopasenko, B. M. Ietyxos, M. 11 Bnynos,
A. B, IOpoBcknit.— M.: Paano u cpass, 1989. 384 c.

- Jlononueuns x Yxa3aHHOMY BbilU€ CHDABOMHMKY: fovosduenne | psuuno 5 1990 r. (astopw K. B. Hosauenko
¥ A. B. HOponckuil), nmonoinenme 2-- HACTOMMIEE WINAHWE, Aonosuenme 3 BuiiaeTr B 1992T.  (aBropmt
K. B. Hosauenxo, B. A. Tenen, JI. U. Peasruna, O, A. KpactoayGeu).
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